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100 UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF COLUMBIA 


Petes A. Asseff, Cleveland, Ohio; and 
The Lubri-Zol Corporation, Box 3057, Euclid Station, 
Cleveland, Ohio, Plaintiffs, 


v. 


Casper W. Ooms, Commissioner of Patents, Defendant. 


Civil Action No. 34019 


Filed Mar 29 1946 Charles E. Stewart, Clerk 
Bill of Complaint 
To Issue Patent 

The Plaintiff, Peter A. Asseff, is Chief Chemist in the 
laboratories of The Lubri-Zol Corporation located at 
Wickliffe, Ohio. 

The Plaintiff, The Lubri-Zol Corporation, is a corpora¬ 
tion organized and existing under and by virtue of the 
laws of the State of Ohio, with its principal office and 
place of business in the City of Wickliffe, State of Ohio. 

L 

This Bill is filed in accordance with the provisions of 
the Federal Laws of the United States as provided for 
under Revised Statute 4915. 
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The Defendant, Casper W. Ooms, is the Commissioner 
of Patents of the United States, a legal resident of tl^e 
District of Columbia, and is sued in his official capacity 
as Commissioner of Patents of the United States. 

101 HI. 

Heretofore, to wit, prior to October 27,1941, Peter 
A. Asseff, then a citizen of the United States and a resi¬ 
dent of Cleveland, State of Ohio, was the original, first 
and sole inventor of a certain new and useful improve¬ 
ment in LUBRICATING COMPOSITION; and said in¬ 
vention was a new and useful improvement not known or 
used by others in this country before his invention thereof, 
and not patented or described in any publication in this 
or any foreign country before his invention thereof oj* 
more than one year prior to his application for Letter^ 
Patent therefor, nor in publication use or on sale in thi^ 
country, for more than one year prior to his said applica^ 
tion, nor ever abandoned; nor ever made the subject of 
any foreign patent application filed by him or his legaj 
representatives prior to his said application; and saic| 
Peter A. Asseff, did on, to wit, October 27, 1941, duly file 
in the Patent Office of the United States an application ip 
writing praying for the issuance to him of Letters Patent^ 
of the United States for said invention. 

IV. 

The said application has been passed upon by the Com¬ 
missioner of Patents in the person of the Primary Exam¬ 
iner who allowed no claims and specifically refused to 
allow the following claims:— 

• • • • 


Sec Stipulation P. 10 of this Appendix for complete list of claims. 
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V. 

The grounds upon which the Primary Examiner rejected 
said claims were:— 

(1) That claims 2 to 9 inclusive and 11 to 20 inclusive 
lacked invention over the patent to Neely 2,228,671 taken 
with the patent to Rutherford 2,252,984. 

(2) That claims 2 to 9 inclusive and 11 to 20 inclusive 
lacked invention over the patent to Neely or the patent to 
Bray 2,225,365 taken with the patent to Salzberg 2,121,611. 

(3) That claim 1 w*as fully met by the disclosure in 
the patent to Shoemaker 2,229,528. 

(4) That claim 21 w*as substantially met by the patent 
to Neely 2,228,671. 


VI. 

The applicant thereupon duly appealed from the de¬ 
cision of the Primary Examiner to the Board of Appeals 
who affirmed the rejection of the Primary Examiner by 
its decision dated March 2, 1945. 


104 vn. 

The Board of Appeals in considering this case 

(1) affirmed the rejection of claims 2 to 9 inclusive 
and 11 to 20 inclusive as lacking invention over the patent 
to Neely et al in view of the patent to Rutherford et al; 

(2) affirmed the rejection of said claims on the patent 
to Neely et al in view of the Salzberg patent with the 
exception of claims 11, 12, 13 and 20; 
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(3) reversed the rejection of these claims on the patent 
to Bray taken with the patent to Salzberg; 


(4) affirmed the rejection of claim 21 as being fully 
met by the disclosure of the Shoemaker patent; and 

(5) affirmed the rejection of claim 21 on the Neely 

et al patent; | 

(6) dismissed the appeal with respect to claims 1 
and 22. 

VIII. 


Thereupon applicant duly filed a Petition for Recon4 
sideration to the Board of Appeals, said Petition pointing 
out in appropriate affidavits that the invention is of great 
commercial importance, and that the Board of Appeal^ 
should properly consider evidence of commercial succes^ 
in cases where there is no direct anticipation but there is' 
doubt as to patentability. However, the Board of Appeals 
refused such request for reconsideration and denied the 
Petition by its decision dated November 29, 1945. 


The Commissioner of Patents has refused to allow any 
of the claims on the grounds that they are anticipated by | 
the aforesaid prior art. 

105 X. 

The plaintiffs disagree with the foregoing conten-1 
tions of the Commissioner of Patents and contend that the 
claims are patentable over said prior art. 

XL 

No appeal has been taken from the decision of the 
Board of Appeals to the United States Court of Customs 
and Patent Appeals; and no such appeal is pending or has 
been decided, and this Bill is filed within six months of 
the date of refusal by the Board of Appeals to allow the 


I 
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said application of the said Peter A. Asseff, Serial No. 
416,751. 


XTL 

The aforesaid application of Peter A. Asseff, Serial No. 
416, 751, the invention covered thereby, and the patent to 
issue thereon, was, by instrument in writing, duly assigned 
and transferred to the Lubri-Zol Corporation, an Ohio 
corporation, plaintiff herein; said assignment was duly 
recorded in the United States Patent Office at Liber N-189, 
page 441 of the Transfers of Patents, and plaintiff corpo¬ 
ration is now the sole and exclusive owmer of the entire 
right, title and interest in and to said application and the 
invention and discovery disclosed and claimed therein. 
The assignment aforesaid or a certified copy thereof is 
ready in Court to be produced and profert thereof is 
hereby made. 


xni. 

The Commissioner of Patents has refused and still re¬ 
fuses to grant Letters Patent upon the aforesaid applica¬ 
tion. Serial No. 416,751, and particularly claims 2 to ^ 
inclusive and 11 to 21 inclusive to which plaintiffs are 
lawfully entitled. 

106 WHEREFORE, plaintiffs bring this Bill under 
and in accordance with the Statutes in such cases 
made and provided and respectfully prays: 

(a) That the Court adjudge and decree that Peter A. 
Asseff is the first, true and original inventor of the im¬ 
provements set forth in the claims in said application, 
Serial No. 416,751. 

(b) That the Court adjudge and decree that plaintiff, 
THE LUBRI-ZOL CORPORATION, is entitled according 
to law to receive Letters Patent of the United States for 
the aforesaid invention and discovery of the said Peter A. 
Asseff, as specified and pointed out and distinctly claimed 
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in said application, Serial No. 416,751, as the assignee of 
said Peter A. Asseff. 

(c) That the Court authorize and direct the Commis- 
sioner of Patents to issue Letters Patent upon said appli¬ 
cation Serial No. 416,751 containing the claims thereof and 
any other claims which this Court may adjudge lawful and 
proper. 

(d) To grant to plaintiffs such other and further relief 
as equity may require and which to the Court may seem 
meet and proper. 

(e) To issue a subpoena ad respondum directed to 
CASPER W. OOMS, Commissioner of Patents of the 
United States under the Seal of this Honorable Colirt 
requiring him to appear and answer this Bill of Complaint 
and Abide any Further Order of this Court. 

Peter A. Asseff 

The Lubri-Zol, Corporation 

By Almon S. Nelson 

Almon S. Nelson 

1050 Earle Bldg. 

Washington, D. C. 

Solicitor for Plaintiffs 
National 6060 

Oscar C. Limbach 
Oscar C. Limbach 
Oberlin & Limbach 
909 Leader Bldg. 

Cleveland, Ohio 
of Counsel 


Answer to the Complaint. 

To the Justices of the District Court of the United 
States for the District of Columbia. 
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Defendant admits, for the purpose of this action, the 
allegations made in the first unnumbered paragraph as to 
the position held by plaintiff Peter A. Asseff with plain¬ 
tiff The Lubri-Zol Corporation. 

He admits the allegations contained in the second un¬ 
numbered paragraph as to the organization and principal 
place of business of plaintiff The Lubri-Zol Corporation. 

I. He admits the allegation of paragraph I. 

II. He admits the allegation of his official position. He 
denies that he is a legal resident of the District of Colum¬ 
bia. He states that his official residence is in the District 
of Columbia. He admits that he is sued in his official 

capacity. 

108 III. He admits that on October 27, 1941, Peter 
A. Asseff, claiming to be the original, first and sole 
inventor of a certain alleged new and useful improvement 
in Lubricating Composition, filed in the Patent Office an 
application for patent thereon, to which application Serial 
No. 416,751 was given. He admits that said application 
was duly filed. He admits that in said application plain¬ 
tiff Peter A. Asseff made averments corresponding to the 
allegations of paragraph III but he denies, for reasons 
hereinafter given, that such allegations are sufficient to 
justify the issuance of a patent on said application. 

IV. He admits the allegations of paragraph IV. 

V. He admits the allegations of paragraph V except 
the allegation made in sub-paragraph (3) thereof. This 
allegation he denies. 

VI. He admits that plaintiff Peter A. Asseff duly ap¬ 
pealed to the Board of Appeals of the Patent Office from 
the decision of the primary examiner rejecting claims 2 to 
9, inclusive, and 11 to 21, inclusive, of said application. 
He admits that the Board of Appeals affirmed the rejection 
of said claims in a decision dated October 1, 1945. He 
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denies the allegation that said decision was dated Mar^h 
2, 1945. 

VII. He admits the allegations of paragraph VII. j 

VIII. He admits that plaintiff Peter A. Assefif dqly 
filed a petition for reconsideration to the Board of Appeals. 
He admits that said plaintiff filed with said petition certain 
affidavits. He denies that said affidavits were appropriate 
at that stage of the proceedings. He admits that the 
Board of Appeals refused the request for reconsideration 

in a decision dated November 29, 1945. 

109 IX. He admits that he has refused and still re¬ 
fuses to allow any of the claims set out in para¬ 
graph IV. He states that plaintiffs are not lawfully en¬ 
titled to receive a patent containing any of said claims 
since it is deemed that the said claims are unpatentable 
in view of the following patents and for the reasons giyen 
in the statements of the Examiner in answer to the appeal 
and in the decisions of the Board of Appeals dated October 
1, 1945, and November 29, 1945, copies of which will be 
furnished at the trial: 

Neely, 2,228,671, Jan. 14, 1941, 

Shoemaker, 2,229,528, Jan. 21, 1941, 

Salzberg, 2,121,611, June 21, 1938, 

Rutherford, 2,252,984, Aug. 19, 1941, 

Bray, 2,225,365, Dec. 17, 1940. 

Profert of copies of these patents is hereby made. 

i 

X. He admits that plaintiffs disagree with defendant’s 
refusal to issue to them a patent and with the grouhds 
on which said refusal is based. 

XI. He admits the allegations of paragraph XI. 

XII. He admits the allegation of assignment of s^id 
application to plaintiff The Lubri-Zol Corporation. lie 
denies, for reasons aforesaid, that the claims of said appli¬ 
cation set out in paragraph IV define a patentable in¬ 
vention. 
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XIII. He admits that he has refused and still refuses 
to issue to plaintiffs a patent containing any of the claims 
of said application which are set out in paragraph IV. 
He denies, for reasons aforesaid, that plaintiffs are law¬ 
fully entitled to receive a patent containing any of said 
claims. 


W. W. Cochran 
Solicitor, U. S. Patent Office, 
Attorney for Defendant. 

April 23, 1946. 


110 Stipulation 

It is hereby stipulated by and between counsel 
for the opposing parties, that, in order to correct certain 
informalities in the Bill of Complaint as filed, the same 
be amended to have claims set forth in paragraph IV 
thereof read as follows: 

2. A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) an oil-soluble detergent effective to remove 
deleterious deposits such as resin and varnish formed in 
an internal combustion engine and (b) a salt of an acidic 
reaction product obtained by reacting an organic hydroxy 
compound which has the hydroxyl group attached to a 
non-benzenoid structure with a reagent of the class con¬ 
sisting of those containing one element from each of the 
following two groups: (1) phosphorus and arsenic, and 
(2) sulphur and selenium. 

3. A lubricating composition comprising a major 
amount of hydrocarbon lubricating oil and the combination 
of (a) an oil-soluble detergent effective to remove deleteri¬ 
ous deposits such as resin and varnish formed in an in¬ 
ternal combustion engine and (b) a salt of an acidic re¬ 
action product obtained by reacting an alcohol with a 
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reagent of the class consisting of those containing ojne 
element from each of the following two groups: (1) phos¬ 
phorus and arsenic, and (2) sulphur and selenium] 
111 4. A lubricating composition comprising a majpr 

amount of a hydrocarbon lubricating oil and t|ie 
combination of (a) an oil-soluble detergent effective to 
remove deleterious deposits such as resin and varnish 
formed in an internal combustion engine and (b) a s^lt 
of an acidic reaction product obtained by reacting a cyclic 
alcohol with a reagent of the class consisting of those con¬ 
taining one element from each of the following two groups: 
(1) phosphorus and arsenic, and (2) sulphur and selenium. 

5. A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) an oil-soluble detergent effective to remove dele¬ 
terious deposits such as resin and varnish formed in an 
internal combustion engine and (b) a salt of an acidhc 
reaction product obtained by reacting a cycloaliphatic alco¬ 
hol with a reagent of the class consisting of those contain¬ 
ing one element from each of the following two groups: 
(1) phosphorus and arsenic, and (2) sulphur and s 

6. A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the com¬ 
bination of (a) an oil-soluble detergent effective to remove 
deleterious deposits such as resin and varnish formed in 
an internal combustion engine and (b) a salt of an acidic 
reaction product obtained by reacting a cycloaliphatic alco¬ 
hol containing the cyclohexyl nucleus with a reagent of tpe 
class consisting of those containing one element from each 
of the following two groups: (1) phosphorus and arsenjic, 
and (2) sulphur and selenium. 

7. A lubricating composition comprising a majjor 
amount of a hydrocarbon lubricating oil and the com¬ 
bination of (a) an oil-soluble detergent effective to Re¬ 
move deleterious deposits such as resin and varnish formed 
in an internal combustion engine and (b) a salt of pn 




12 


acidic reaction product obtained by reacting an alkylated 
cycloaliphatic alcohol with a reagent of the class consist¬ 
ing of those containing one element from each of the fol¬ 
lowing two groups: (1) phosphorus and arsenic, and (2) 
sulphur and selenium. 

S. A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) an oil-soluble detergent effective to remove 
deleterious deposits such as resin and varnish formed in 
an internal combustion engine and (b) a salt of an acidic 
reaction product obtained by reacting an alkylated cyclo¬ 
aliphatic alcohol containing a cyclohexyl nucleus with a 
reagent of the class consisting of those containing one ele¬ 
ment from each of the following two groups: (1) phos¬ 
phorus and arsenic, and (2) sulphur and selenium. 
112 9. A lubricating composition comprising a major 

amount of a hydrocarbon lubricating oil and the 
combination of (a) an oil-soluble detergent effective to 
remove deleterious deposits such as resin and varnish 
formed in an internal combustion engine and (b) a salt of 
an acidic reaction product obtained by reacting an alky¬ 
lated cycloaliphatic alcohol in which substantially all of 
the alkyl groups contain less than six carbon atoms with 
a reagent of the class consisting of those containing one 
element from each of the following two groups: (1) phos¬ 
phorus and arsenic, and (2) sulphur and selenium. 

11. A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) an oil-soluble detergent effective to remove dele¬ 
terious deposits such as resin and varnish formed in an 
internal combustion engine and (b) a polyvalent metallic 
salt of an acidic reaction product obtained by reacting an 
organic hydroxy compound with a reagent of the class con¬ 
sisting of those containing one element from each of the 
following two groups: (1) phosphorus and arsenic, and (2) 
sulphur and selenium. 

12. A lubricating composition comprising a major 



13 


amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) an oil-soluble detergent effective to remove 
deleterious deposits such as resin and varnish formed in 
an internal combustion engine and (b) a metallic salt |(of 
a metal selected from Group II of the Periodic Table) of 
an acidic reaction product obtained by reacting an orgajnic 
hydroxy compound with a reagent of the class consisting 
of those containing one element from each of the follow¬ 
ing two groups: (1) phosphorus and arsenic, and (2) 
sulphur and selenium. 

13. A lubricating composition comprising a map'or 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) an oil-soluble detergent effective to remove 
deleterious deposits such as resin and varnish formed in 
an internal combustion engine and (b) a zinc salt of an 
acidic reaction product obtained by reacting an orgalnic 
hydroxy compound with a reagent of the class consisting 
of those containing one element from each of the follow¬ 
ing two groups: (1) phosphorus and arsenic, and (2) 
sulphur and selenium. 

14. A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) an oil-soluble detergent effective to remove 
deleterious deposits such as resin and varnish formed in 
an internal combustion engine and (b) a salt of an acijdic 
reaction product obtained by reacting an organic 
compound with a reagent selected from the class 

ing of P 2 S 5 , P 2 Se 5 , P2S3 and P 2 Se s . 

113 15. A lubricating composition comprising a ma¬ 

jor amount of a hydrocarbon lubricating oil and the 
combination of (a) an oil-soluble detergent containing the 
-C-X-M radicle where M is a metal and X is an element 
of the class consisting of oxygen, sulphur, and selenium, 
effective to remove deleterious deposits such as resin and 
varnish formed in an internal combustion engine and (b) 
a salt of an acidic reaction product obtained by reacting 
an organic hydroxy compound with a reagent of the class 
consisting of those containing one element from each of. 


hydroxy 

consist- 
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the following two groups: (1) phosphorus and arsenic, 
and (2) sulphur and selenium. 

16. A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) an oil-soluble metallic phenate effective to 
remove deleterious deposits such as resin and varnish 
formed in an internal combustion engine and (b) a salt of 
an acidic reaction product obtained by reacting an organic 
hydroxy compound ’with a reagent of the class consisting 
of those containing one element from each of the following 
two groups: (1) phosphorus and arsenic, and (2) sulphur 
and selenium. 

17. A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) an oil-soluble metallic phenate derived from a 
hydroxy aromatic sulphide effective to remove deleterious 
deposits such as resin and varnish formed in an internal 
combustion engine and (b) a salt of an acidic reaction 
product obtained by reacting an organic hydroxy com¬ 
pound with a reagent of the class consisting of those 
containing one element from each of the following two 
groups: (1) phosphorus and arsenic, and (2) sulphur 
and selenium. 

18. A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) an oil-soluble metallic phenate derived from 
an alkylated hydroxy phenyl sulphide effective to remove 
deleterious deposits such as resin and varnish formed in 
an internal combustion engine and (b) a salt of an acidic 
reaction product obtained by reacting an organic hydroxy 
compound with a reagent of the class consisting of those 
containing one element from each of the following two 
groups: (1) phosphorus and arsenic, and (2) sulphur 
and selenium. 

19. A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) an oil-soluble metallic phenate effective to re- 
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move deleterious deposits such as resin and varnish formed 
in an internal combustion engine and (b) a polyvalent 
metal salt of an acidic reaction product obtained by Re¬ 
acting an organic hydroxy compound with a reagent of ilie 
class consisting of those containing one element from each 
of the following two groups: (1) phosphorus and arsenic, 
and (2) sulphur and selenium. 

114 20. A lubricating composition comprising a 

major amount of a hydrocarbon lubricating oil and 
the combination of (a) an oil-soluble metallic phenate 
effective to remove deleterious deposits such as resin 4nd 
varnish formed in an internal combustion engine and (lb) 
a metallic salt (of a metal selected from Group II of the 
Periodic Table) of an acidic reaction product obtained by 
reacting an organic hydroxy compound wdth a reagent of 
the class consisting of those containing one element frRm 
each of the following two groups: (1) phosphorus 4nd 
arsenic, and (2) sulphur and selenium. 

103 Claim 21: A lubricating composition character¬ 
ized by the presence therein of a plurality of dif¬ 
ferent metals, one of which is zinc, said metals being pres¬ 
ent in the form of oil-soluble organic compounds; 

Almon S. Nelson 
Almon S. Nelson 
Solicitor for Plaintiffs 

Washington, D. C. 

May 20, 1947 

W. W. COCHBAN 
Solicitor, U. S. Patent Office 
Attorney for Defendant. 

Washington, D. C. 

May 20,1947. 

It is so ordered. 

Matthew F. McGuire 
Judge, District Court of 
the United States for 
the District of Columbia. 

Washington, D. C. 

May 20, 1947. 
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115 Order. 

Upon consideration of the fact that Lawrence C. 
Kingsland succeeded to the office of Commissioner of 
Patents on September 10, 1947, in place of Casper W. 
Corns who resigned, and it appearing that there is substan¬ 
tial need for continuing and maintaining the action, now 
therefore it is this 19th day of September, 1947 

ORDERED that Lawrence C. Kingsland, Commissioner 
of Patents, be and he is hereby substituted as party de¬ 
fendant in place of Casper W. Corns, formerly Commis¬ 
sioner of Patents. 

F. Dickinson Letts 
Justice. 

WE CONSENT: 

Almon S. Nelson 
Counsel for Plaintiff 

W. W. COCHRAN 

Counsel for Defendant and for 

Lawrence C. Kingsland, Commissioner of Patents. 


116 Memorandum Opinion 

I am of the opinion and so hold plaintiffs were 
mere routineers and as a consequence the results obtained 
do not rise to the dignity of invention. This holding not 
only applies to claims 2-9 inclusive, and 11-21 inclusive, 
but to claim 21 also. 

Counsel will prepare tentative findings of fact and pre¬ 
pare appropriate order. 


October 3, 1947. 


Matthew F. McGuire 
Associate Justice 
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Findings of Fact . 


1. This is an action under Section 4915 E. S. 
(U. S. C., title 35, sec. 63) in which the plaintiffs Peter A. 
Asseff and The Lubri-Zol Corporation, as applicant and 
assignee, respectively, of application No. 416,751, for 
patent on a lubricating composition, sought to have the 
Court authorize the issuance of a patent containing claiins 
2 to 9, inclusive, and 11 to 21, inclusive, of the s^id 
application. 

2. The application here involved discloses a lubricating 
composition comprising a major amount of a hydrocarbon 
lubricating oil and an additive which includes an oil soluble 
detergent and a polyvalent metal salt of an acidic reaction 
product obtained by reacting an organic hydroxy com¬ 
pound which has the hydroxy group attached to a non- 
benzenoid structure with a reagent comprising either phos¬ 
phorus and arsenic and either sulphur or selenium. The 
salt acts as a corrosion inhibitor. 

118 3. The patent to Neely et al., No. 2,228,671, dis¬ 

closes a lubricant comprising a major portion of a 
hydrocarbon lubricating oil and an additive which includes 
an oil soluble detergent and corrosion inhibitor comprising 
an oxy derivative of acids of phosphorus. This derivative 
may include salts of such polyvalent metals as iron, chrdm- 
ium, nickel, tin and zinc. The oil base and detergent ais- 
closed by Neely et al. are the same as those used bv 
Asseff. 

4. The patent to Rutherford et al., No. 2,252,984, in¬ 
scribes a lubricant comprising a major portion of a hydro¬ 
carbon lubricating oil and an additive which may be a 
metal salt of the kind disclosed and claimed by Asseff a^ a 
corrosive inhibitor.- The patentees state that this additive 
will act as a corrosion inhibitor. 


5. The patent to Shoemaker, No. 2,229,528, discloj 
a lubricating composition comprising a major portion o 


es 

a 
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lubricating oil and an additive which may comprise mix¬ 
tures of alcoholates or thio-alcoholates of aluminum and 
zinc. 

6. It would not require invention, in view of the dis¬ 
closure of the Rutherford et al. patent, to replace the 
corrosion inhibitor of the Neely et al. patent by a metal 
salt of the kind set forth in the claims here involved. 

7. Claim 21 is fully met by the disclosure of the Shoe¬ 
maker patent. 

S. In view of the state of the art the production of the 
compounds claimed here required nothing more than 
routine experimentation. 

119 9. Claims 2 to 9, inclusive, and 11 to 21, inclusive, 
define no invention in view of the prior art. 

10. Claims 2 to 9, inclusive, and 11 to 21, inclusive, are 
unpatentable in view of the prior art. 

Conclusions of Law. 

1. Since it is clear that the production of the composi¬ 
tion here claimed did not involve invention, the evidence 
as to extensive use and commercial success of certain com¬ 
pounds of the type claimed is immaterial. 

2. Plaintiffs are not entitled to a patent containing any 
of the claims set forth in the complaint. 

3. The complaint should be dismissed as to all the 
claims involved. 

Matthew F. McGuire 
Justice. 

• • • • 

120 Judgment. 

This action came on to be heard at the last term, 
and thereupon upon consideration thereof, it is this 30th 
day of October, 1947, 


19 


ADJUDGED that the complaint be and it is hereby dis¬ 
missed, with costs against the plaintiff. 

Matthew F. McGuibe 
Justice. 

APPROVED AS TO FORM: 

Attorney for Plaintiffs. 

• • • • 

121 Notice of Appeal 

Notice is hereby given that Peter A. Asseff and 
The Lubri-Zol Corporation, Plaintiffs herein, hereby appeal 
to the United States Court of Appeals for the District) of 
Columbia from the final judgment entered in this action 
on October 30, 1947, dismissing Plaintiff’s Bill of Com¬ 
plaint. 

Dated: November 10, 1947. 

Almon S. Nelson 
Attorney for Plaintiffs 

j 

Office and Post Office Address: 
604 Warner Building 
Washington 4, D. C. 

Phone: National 6060 

To: Harry M. Hull, Esq. j 

Clerk of the United States 
District Court for the 

I 

District of Columbia 

W. W. Cochran, Esq. 

Solicitor for Commissioner of Patents 
Washington, D. C. 

3 Reporter’s Transcript of Trial Proceedings 

The Court: Now, gentlemen, this is the position 
I find myself in. I merely want to say the Court ^11 


i 
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adjourn at 12:30 for lunch and will reconvene at 12:45, 
and then at the end of the day will adjourn at 3:30. 

Are there out of town counsel? 

Mr. Nelson: Yes, Your Honor. 

The Court: Should we finish today? 

Mr. Nelson: We will try. 

The Court: Let’s go as far as we can go and see what 
we have left. I don't want you to labor under the mental 
stress of concluding in your own minds that the Court will 
adjourn arbitrarily at that hour. 

Mr. Nelson: I appreciate that. 1 would like to intro¬ 
duce Mr. Limbach. 

I would like to present a stipulation of the claims in 
question. I find they are not in the form as passed upon 
in the Board of Appeals, but due to the fact that most ' 
of the claims are dependent upon claim number one and 
we have rewritten the claims except twenty-one, which stays 
the same: and the stipulation has been agreed to by the 
Solicitor of the Patent Office. In other words, it just 
rewrites the claim. 

The Court: In other words, this is what (indicating) 
is going to govern me. 

Mr. Nelson: It just relates to the claims alone. 

4 Now, I introduce Mr. Oscar Limbach, a member 

of the bar of the Supreme Court of the State of Ohio. 

The Court: Very well. 

Proceed. 

Opening Statement on Behalf of Plaintiffs by Counsel 

Mr. Limbach: Your Honor, this issue is set forth in 
the stipulation just handed you, and I think possibly it 
would be well to read the first claim—claim number two 
which identifies the issue possibly in the broadest terms 
and calls for a lubricating composition. 

A lubricating composition comprising a major amount 
of a hydrocarbon lubricating oil and the combination of 
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(a) an oil-soluble detergent effective to remove deleterious 
deposits such as resin and varnish formed in an internal 
combustion engine and (b) a salt of an acidic reaction 
product obtained by reacting an organic hydroxy compound 
which has the hydroxyl group attached to a non-benzenbid 
structure with a reagent of the class consisting of thbse 
containing one element from each of the following tjwo 
groups: (1) phosphorus and arsenic, and (2) sulphur bnd 
selenium. 

In simple terms that is this: The lubricant under cpn- 
sideration is designed particularly for use in engines sfich 
as a diesel engine where the lubricant is subjected to 
unusually high temperatures. A pure refined mineral 
lubricating oil if placed in such an engine and used as Jhe 
only lubricant will go to pieces under the high 
5 temperature. It will form two principal types of 
decomposition products. 

The first form of decomposition products is a 
type product which deposits in the form of a varn 
film. 

The Court: You are talking about lubricating oil? 

Mr. Limbach: A plain mineral oil will do this. | It 
will decompose and form these varnish-like deposits whjich 
collect not only on the pistons in the engine for example 
but behind the piston rings and prevent them from moving 
freely in the ordinary operation of the engine. 

So, when that happens, the engine has to be tom dowi^. 

The second type is acidic in nature, highly acid and 
to corrode the bearing. So the subject of this 
in issue is to provide lubricating- 

The Court: (Interposing) That is what you 
detergent? 

Mr. Limbach: (Continuing) -which is included in 

the composition primarily to keep the engine parts clean. 
It does it in two ways: It washes off as by a normal 
detergency action the decomposition products which wohld 
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adhere to the engine, and secondly prevents tliose decom¬ 
position products which do form in the oil from settling 
out in the engine. 

That is the normal purpose. 

The second function is one of preventing corrosion. 1 
would like to make the point right here that that is 
6 not a simple proposition of just taking an oil and 
putting in a conventional detergent to keep the 
engine clean, and getting down to the corrosion inhibitor 
and putting it in for the purpose of keeping the engine 
from corroding. 

The problem is not as simple as that for two reasons: 
First, we have to look at the manner in which those two 
components act As we have just said, the detergent func¬ 
tions by being able to chemically act on this very film which 
would ordinarily form on the engine so as to be an agent 
which would keep the engine clean from any organic 
material which might be deposited on it. The normal 
function of ai detergent is to react in a chemical or 
quasi-chemical way to remove the inhibitor built films 
which are normally relied upon to keep acidic components 
from coming into contact with the metal parts. So, as we 
will presently show, prior to the advent of this invention 
it was generally recognized and so stated by skilled workers 
in the art that you could not use a detergent in combina¬ 
tion with a corrosion inhibitor because the normal function, 
method of operation, by the two was diametrically opposite. 

Now, the Patent Office has rejected all of the claims on 
a combination of references. The references the Patent 
Office relies upon may be divided, roughly, into three 
groups: First, the patent to Salzburg, Bray and Shoe¬ 
maker. Those patents merely show^ that prior to 



7 this invention these workers, Salzburg, Bray ana 
Shoemaker, had at one time or another suggested 

the desirability of using in an oil—in other words, to use 
a refined mineral base, to which is added these two com¬ 
ponents A and B. These parties, Salzburg, Bray und 
Shoemaker, at one time or another had suggested using in 
a mineral oil, alone or by themselves, compounds somewhat 
similar to but not identical with the components of the 
compositions with which the present invention is eoncenjiecL 
The principal patents are Neely and B-utherford, number 
2,228,671, assigned to the Standard Oil Company of Cali¬ 
fornia, and the companion patent which the Patent Office 
relies upon is the Rutherford patent—in conjunction with 
that patent—was assigned to the Standard Oil Company 
of California. 

Now, the Neely patent, number 2,228,671, does talk about 
an oil in a combination, but the combination that I he 
discloses and suggests would be highly desirable for use 
is (A) a metal phenate, and (B) a metallic derivative of 
an oxy-acidic phosphorus. At that point I should interrupt 
briefly to point out that normally in the patent claims the 
added component B, for example, would be identified by 
its strict chemical name; in other words, a name descriptive 
of its molecular structure. You will note two reaction^ of 

an item that is in the stipulation- 

The Court: I have not found that. 

Mr. Limbach: In component B in the fifth line— 

8 that component is identified as a salt of an acidic 
reaction product obtained by reacting an orgajnic 

hydroxy compound which has the hydroxyl group attached 
to a non-benzenoid structure with a reagent of the class 
consisting of those containing one element from each of 
the following two groups—in other words, salt of a reaction 
product. 

The reason it was identified that way was because wljien 
you make—actually what you do for example—you take 
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an alcohol, and aliphatic alcohol [or sulphur alcohol] and 
you cook it with a well-known chemical agent phospho 
phenate sulphur, that makes an acid ester of the alcohol 
by the acidic reaction products of that reaction is rather 
complex. Then they take that or the reaction mass instead 
of separating out—or metallic salt or more broadly, as 
in claim two, a salt that might be inorganic. 

Now, because of that component B in claim two, the 
chemists tells me that a relatively accurate term descriptive 
of component B instead of having to use all of the others 
used each time in claim two it can be thio-phosphate salts— 
the thio in the name signifies sulphur is present; the 
phosphorus phosphate signifies there is phosphorus pres¬ 
ent; and ester salts signifies an ester group with salts also 
present. 

So these materials are present in component B—thio- 
phosphate ester salts. 

Now, going back to Neely again and comparing it with 
what the inventor here has—he suggests as his 
9 combination a metal phenate, page one, column t^wo 
of the Neely patent- 

The Court: I have it. 

Mr. Limbach: That is component A of the Neely com¬ 
position. Component B of the Neely composition is iden¬ 
tified on page two, column one, at line forty-four. 

The Court: I have it. 

Mr. Limbach: Phosphorus. 

Then, however, he says salts of substituted acid of 
phosphorus which may be added to hydrocarbon oils, such 
as mineral lubricating oils to provide the second component 
of the new composition claimed ■ herein comprise metal 
salts of substituted oxy-acid phosphorus and preferably 
salts of metal selected from groups two, three, four and 
six of Mendeleef’s periodic table of the elements, and he 
at line 45 identifies what he means by the oxv-acids of 
phosphorus. 
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The Court: (Reading) Metal salts of substituted de¬ 
rivatives of oxy-acids of phosphorus such as phosphorus 
acids. 

Mr. Limbach: Now, the difference between that coin- 
ponent and the component B of our invention is instead 
of oxygen, which he definitely requires, this inventor uses 
sulphur. 

The Court: This is the essential difference, is it? 
Distinction between- 

Mr. Limbach: (Interposing) There are two essentjal 
differences, Your Honor. First, his disclosure of compo¬ 
nent A. To finish, also an oxy instead of a thio or sulphur 
compound. 

10 I am going to revert to the Neely patent agqin 
in just a moment, but that is the principal difference. 

Now, the Patent Office has relied on the Rutherford 
patent, number 2,252,984. Now Rutherford says this: in 
brief, if you have an oil which is corrosive, you may use 
in that oil a metal thio-phosphate which is one of the metals 
included within the scope of component B of the present 
case. 

So the Patent Office says okay, it did not amount to {an 
invention, to take the inhibitor of the Rutherford patent 
which he proposes for use alone and substitute it for tjhe 
oxy-acid of phosphorus component B of the Neely patent; 
said if you would do that, you would get an anticipation 
of what we claim here. 

I would like to go back to the Neely patent again. 

The Court: Let me ask you this question: I understobd 
you to say you get an anticipation in the Neely patent. 
Don’t you mean the Rutherford patent? 

You are talking now about component B- 

Mr. Limbach: (Interposing) Right. 

The Court: And as I understood your statement, it is 
to the effect with reference to the Neely patent that compo¬ 
nent B is rather component A, is restricted by Neely iijto 
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a phenate. Then in component B the distinction is the use 
of oxygen. 

Mr. Limbach: Right. 

11 The Court: You did mention the Rutherford pat¬ 
ent and I am trying, to recollect what you meant with 

reference to the Rutherford patent. 

Mr. Limbach: You see, Your Honor, when we referred 
to the Neely patent I pointed out his component B had 
oxygen- 

The Court: After that. 1 want to get it clear in my 
mind. 

Mr. Limbach: Neely has sulphur next to the phos¬ 
phorus. 

The Court: I see. That is the distinction between 
component B—sulphur. 

Mr. Limbach: Right. 

The Court: I did not get that. 

Mr. Limbach: The Patent Office says if you take the 
sulphur component of Rutherford and use it in place of 

component of Neely, component B, then you build a- 

The Court: (Interposing) Sulphur, take it and use it 
in place of oxygen? —Use it in place of the oxygen of 
Neely, you get what you are claiming here? 

Mr. Limbach: Right, but you have to make that sub¬ 
stitution. In other words, Neely says: If you want 
a good oil you use a phenate in combination with an 
oxy-phosphate. 

Rutherford says if you want to prohibit corrosion use 
a sulphur—the Patent Office says okay. Said it was not 
an invention to take phosphate of Rutherford and use it 
in place of Neely and use an oxygen. 

12 The Court: It was containued in both the Ruther¬ 
ford and Neely patents, which includes the claim 

here. In other words, a person skilled in the art. 

Is that your contention, Mr. Reynolds? 

Mr. Reynolds: Right. 
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Mr. Limbach: This is the contention on the part of the 
Government: 

Now, let’s see what Neely said about this: —lubricating 
oil—column one, at line eight. It is really the 
paragraph. 

The Court: (Beading) “The production of 
hydrocarbon oils and particularly of lubricating oils 
desired characteristics has been the subject of 
research and investigation in recent years. 

“Generally speaking, the compounding of hydrocarbon 
oils to obtain desired characteristics involve empirical 
phenomena and the action of untested types of compound¬ 
ing agents cannot be predicted.” 

Mr. Limbach: Then over on the second column at line 
22 on page one—we are still on page one—the 
column, line 22: 

“The phenomena involved are catalytic in nature, are 
highly empirical and require extensive experimentation 
to determine the action of the given type of addition 
agent.” 

The Court: Empirical. 

13 Mr. Limbach: No, he is talking about—first, “I 
use in my improved lubrication a combination of a 
phenate and an oxygen content.” Then it goes on to sav, 
“the mechanism of this cooperation has not been estab¬ 
lished and the inventors therefore refrain from any At¬ 
tempted exploration of the phenomena observed.” 

Bight there, I have got two components. The answer 
to that is “I haven’t the slightest idea why they work.’! 

Tl. e Court: Translated into lay language, the essential 
characteristics of this cooperation he is not prepared to 
state its exact nature. 

Mr. Limbach: Does not know what it is. He knows 
when he puts these two things together, he gets a coopera¬ 
tive effect. 

The Court: He does not know the why of it. 
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Mr. Limbach: Now, with that sort of a statement, it is 
our contention, how can yon say here is a telling of the why 
and how of compounding a lubricant when the patentee 
says he does not know it. 

The Court: What does Rutherford say? 

Mr. Limbach: Let’s see what Rutherford says: Page 
one, column two, line seventeen (reading): 

“The phenomena involved are catalytic in nature, are 
highly empirical and require extensive experimentation to 
determine the action of a given type of addition 
agent.” 

14 Neither does he know the how or why of this 

thing. 

Look also at column one of the Rutherford patent, page 
one, column one, the second paragraph: 

(Reading) “The production of improved hydrocarbon 
oils and particularly of lubricating oils having desired 
characteristics has been the subject of extensive research 
and investigation in recent years. Generally speaking, 
the compounding of hydrocarbon oils to obtain desired 
characteristics involves empirical phenomena and the ac¬ 
tion of untested types of compounding agents cannot be 
predicted.” 

Both these men the Patent Office would now combine 
both went out of their way in their patents to say, “we 
do not know what makes these things work.” 

Another point Your Honor, which is highly significant 
and important- 

The Court: (Interposing) The fact they don’t know 
why their particular combination works as they do. The 
particular result designed to do—I am talking about mech¬ 
anism—the mechanics of the cooperation—they don’t know 
the why or how; correct? 

Mr. Limbach: Correct. 

The Court: They do say they have arrived at this 
combination—that is Neely and Rutherford—by intensive 


experimentation, by a combination of different chemical 
factors. 

15 Mr. Limbach: And so far as they are concerned, 
it is entirely happenstance as to how they got these 

together. 

It is not beside the point- 

The Court: I didn’t say “beside”. I said “precisely** 
the point. 

Mr. Limbach: You look at these patents and you find 
both are assigned to the Standard Oil Company of Califor¬ 
nia—both Neely and Rutherford. You will notice that the 
language that is quoted in the second paragraph of the 
Rutherford patent, the language of the second paragraph 
of the Rutherford patent, is identical with the language of 
the second paragraph of the Neely patent. 

The Court: Yes, that is noted. 

Mr. Limbach: A further significant point is this: The 
Neely application was filed the 25th of November, 1938; 
the Rutherford application was filed six months later, May 
6, 1939. In other words, I think it is an outstanding fact 
that if it were evident to one skilled in the art to do what 
the Patent Office holds the applicant did as merely obvious, 
certainly Rutherford would have done it, because he had 
the benefit of Neely’s teaching six months before he fiied 
his application. But, and the art was waiting, for this tjfpe 
of lubricant, six months after Neely filed, Rutherford filed 
and it is obvious he had it right in his own laboratory, tiis 
own co-worker, and he did not put the combination 

16 together. Why? Because he didn’t know why they 
w T orked, neither he or his co-worker Neely knew wfhy 

these worked. Therefore it wasn’t obvious, not the usfial 
thing to put these things together. 

The Court: This is the usual lunch and recess period, 
and we will now adjourn and reconvene at 1:45. 

(Addressing counsel.) I hope you do not mind i|ny 
asking questions as I go along. That is what I usually jdo 
to make certain I get the point. 
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Mr. Limbach: No, Your Honor. 

(Thereupon, at 12:30 o’clock p. m. a recess was had 
until 1:45 o’clock p. m.) 

17 After Recess 

The Court: Proceed. 

Mr. Limbach: Now, just a minute on these Neely and 
Rutherford patents again. 

The Neely patent show’s a combination of a phenate 
which is a detergent in combination w’ith an oxy-acid 
phosphorus. 

He says he can’t cooperate the results; “I don’t know’ 
what it is due to.’’ I can’t explain why it w’orks. 

Rutherford in the same laboratory six months later, filed 
an application in which he said 

*‘For use in lubricants generally you can use the sulphur 
phosphate compound as in . ” 

But it never occurred to him. If it did occur to him, it 
would have occurred to Rutherford in view’ of what his 
co-worker said six months ago. 

In proof—that was the thing all these workers in that 
laboratory, who certainly were skilled in the art, if anyone 
was, I offer in evidence certified copy of application of 
L. Me William Cook, serial number 401,960, w’hich I should 
like to have marked for identification as plaintiff’s number 
15. 

(Thereupon, the document referred to was marked as 
Plaintiff’s Exhibit No. 15 for identification.) 

Mr. Reynolds: I don’t see the relevancy of that 
IS right now’. 

The Court: I assume counsel is going to make 
a proffer. It is merely being marked for identification. 

Mr. Limbach: Now, that application was filed by Cook 
& Thomas, and is referred to in a later patent, number 
2J294.393, issued to them, and by being thus referred to in 
the later patent, access w’as had to this abandoned applica¬ 
tion. 
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These men, Cook and Thomas, are workers in the labora¬ 
tory of the American Cyanamide, a chemical concern en¬ 
gaged in the manufacture of the metals of this kind. 

That fact is shown by them and was shown also on the 
issued patent which refers to that application. 

The relevancy of this application is the paragraph foiimd 
at the top of page four, Your Honor, when these inventors 
skilled in the art—now mind you, this application U~as 
filed- 

The Court: July 11, 1941. 

Mr. Limbach: Three years after the Neely application 
and six months after the Neely patent came out. 

Mr. Reynolds: The Neely was the 14th dav of January, 
1941. 

Mr. Limbach: Yes, the 14th day of January, 1941, and 
these men in July of 1941, filed this application in 
19 which they said: 

“It is interesting to compare the results obtained 
by the incorporation of small amounts of the heavy metal 
salts of dithiophosphoric acid esters in crankcase oils -with 
the action of mixtures of dissimilar chemicals that have 
been added to oils in an attempt to accomplish the sajme 
purpose. Detergents such as calcium stearate, calcium naph- 
thenate and the like have previously been used in admixture 
with anti-corrosion agents such as dipehnyl phosphite and 
sulfurized sperm oil that have no detergent properties. 

“Although each of these two classes of materials vjdll 
perform its function in a lubricating oil the two separate 
chemicals do not cooperate to produce a satisfactory aijti- 
corrosion and detergent action when used together. The 
function of a corrosion inhibitor is to cover the bearings 
and other corrodable metal surfaces of the automobile 
engine wfith a passivating film that prevents corrosion of 
the metal by the organic acids and other corrosive oxidation 
products in the oil. On the other hand a sludge inhibitor 
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or detergent, as its name implies, operates to remove 
adhering solids from the metal parts of the engine and 
thus to produce a clean metal surface. Consequently, the 
use of a corrosion inhibitor in a dmix ture with the deter¬ 
gents heretofore employed has proven to be ineffec- 

20 tive over any extensive period of time, as each 
chemical tends to offset the action of the other.” 

Note the concluding sentence: “Consequently, the use 
of a corrosion inhibitor in admixture with the detergents ’ ’ 
and so on. 

The Court: 1 assume—and if 1 am incorrect in my 
assumption, you will please correct me, you offer this 
because it is directly against both Neely and Rutherford 
in the sense it has some relevancy, with reference to your 
position, that in the products involved here in these claims 
you have a better product and therefore, in addition to 
that, not only a better product but you have something 
over and above anything previously disclosed in the art. 

Mr. Limbach: Not only a better product, but the result 
was totally unexpected. 

The Court: In other words, an invention. 

Mr. Limbach: Yes. Totally unexpected from anything 
in which the workers in the art believed. 

The Court: Stricter level here with reference to the 
combination as indicated in this paragraph which would 
be applied both to the composition of Neely and the com¬ 
position of Rutherford. 

Mr. Limbach: (Interposing) First of all- 

The Court: (Continuing) In other words, as I under¬ 
stand Rutherford's claim, he claimed the essential or the 
essence of Neely’s claim—what we have in their 

21 product is a combination of a corroding inhibitor 
and a sludge inhibitor. Both these men, Cook and 

Thomas, said they have a combination of that character 
the result is, as they indicate, that the use of a corrosive 
inhibitor with a detergent, heretofore employed, each chem¬ 
ical tends to offset the other. 
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I assume you will show you not only have a new com¬ 
bination, one entirely novel, and the method that could be 
arrived at by anthing that either Neely or Rutherford or 
these people had. 

Mr. Limbach: Rutherford does not show any combi na¬ 
tion. One thing I would like to call to Your Honor’s 
attention, it is only Neely that show’s the combination. 
Rutherford shows only a- 

The Court: (Interposing) Neely discloses phenate in 
its sludge and oxygen in its corrosive inhibitor. 

Mr. Limbach: Neely the phosphorus and the Patent 
Office says it would not be an invention to take that ^>ne/ 
and substitute it in the Neely combination. 

That is the issue on which this case was decided bel(j>w. 

The primary examiner in his examiner’s statement said 
—when you consider the Court of Appeals, he writes tjhis 
statement, he said this: It was the examiner’s contention 
that no invention has been involved in substituting aijiti- 
corrosive agent, in Neely, in the anti-corrosive agent in 
the patent to Rutherford. Such a combination would 
22 be, the Board of Appeals decided the case on exactly 
the same point. 

Now, so much for the introduction on behalf of the 
plaintiff, we wdll show the Patent Office in error for the 
following reasons: 

One. The present invention has had an outstanding 
commercial success in combination with all the other iha- 
terials on the market, including material marketed by Neely 
and Rutherford. 

Two. During World War II the United States Army 
set up a specification for heavy duty oils to be used in all 
of the mechanized equipment used by the United States 
Army, by which all lubricants supplied to the United States 
Army would meet these requirements. More than fijfty 
percent of all oils purchased by the United States Ariny 
in World War II for use in their mechanized equipment 
were made under this invention. 
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Three. It is one of the outstanding and totally unex¬ 
pected conditions of this combination that you can use it 
in a wide variety of base oils. 

I might take just a moment and explain the Asseff’s 
Company. 

They are a company that devotes practically all of its 
engineers' research to the perfection of these products 
upon which the sale of these parts are sold to and pur¬ 
chased by oil companies, and then the oil companies sell 
them as lubricants—the chemicals are sold in the 
23 form of a concentrate, that is carefully mixed to 
suit the requirements of the base oil of the customer, 
into which that concentrate goes. You take an oil out of 
the ground in Pennsylvania and refine it according to the 
refining practices in Pennsylvania which are quite different 
and act differently from an oil taken out of the ground in 
Alabama and refined according to the particular technique 
there, or the same thing applies to an oil taken out of the 
ground in California. The base oil is entirely different 
in composition and in their behavior. 

It is an outstanding characteristic of this invention that 
it is useful in wide variety of base oils; and Neely says in 
his patent he gets the best results in a western type of 
oil. It has been demonstrated that the combination of 
Neely does a job in oil coming out of the ground in 
California, but can’t be used in oils of widely different 
sources. 

As I said a moment ago, all heavy-duty lubricants 
supplied to the United States Army during the war have 
to qualify under a specification. The specification number 
was 2104, to which all had to qualify. There were many 
base oils which were able to qualify under that specification 
that were utterly unable to qualify for sale to the Govern¬ 
ment with any other metal in them. The combination of 
this claim was the only thing that made them work. 

The Court: Did any qualify with Neely’s combination? 
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Mr. Limbach: Some did, yes. 

24 What Neely said, taking that, and going one siep 
further—because Neely did not give any method 

as to how one would proceed from where he left of|f— 
Rutherford was unable, six months later, to go ahead al<ing 
that obviously suggested course. Had he been able to do 
so, he certainly would have. 

Now, I think that concludes my opening statement. 

The Court: Very well. 

Opening Statement on Behalf of the Defendant j 

Mr. Reynolds: So far as this amended complaint! is 
concerned, I would like our original answer to be accepted 
as against the original. It does not require any change^ 

Now, with the exception of claim twenty-one, all of the 
claims here, I think, will stand or fall together. They hhve 
a good many minor chemical differences and yet the ba£ic 
issue is the same in each case. In other words, if this 
proposed combination of the Neely and Rutherford' is 
improper, then none are proper. I don’t think you can 
split it up among those claims. The only issue is whether 
that combination is proper. 

Now, what those claims call for is a combination of 
three elements: lubricating oil and detergents and inhibi¬ 
tor. 

That combination is broadly all in the Neely patent. 
He shows a combination in the lubricating oil and the 
inhibitor, and I think the issue is clearly stated in the 
brief that plaintiff filed before the Board of Appeals 

25 in the Patent Office, and I would suggest that I 
would like to read two paragraphs from that: 

He says: 

“Neely discloses a three-component lubricant. The pil 
base and the detergent which he discloses are the same as 
used by the applicant. The third component of the Neeley 
patent is, however, the oxy derivative of acids of phos- 
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phorus instead of the thio compounds to which the present 
invention relates. 

“The patent to Rutherford discloses the use as corrosion 
inhibitor generally of the thio compounds which form one 
component of the applicant’s composition. The examiner 
holds that it does not amount to invention to substitute, 
in the Neely composition, a Rutherford inhibitor for the 
third component use by Neely.” 

We agree with that perfectly and that is the issue before 
the Court. I think that states the facts. That is, Neely 
shows two of the three elements that are claimed here; 
the oil and the detergent, and he shows an inhibitor in 
combination with those two. 

It is a different inhibitor from what the applicant shows, 
but it is an inhibitor which is owned by itself in Rutherford. 

The question is simply whether it is proper to 
26 require an inventor to take one inhibitor from Ruth¬ 
erford and put it in the present inhibitor by Neely. 

Our contention is that it would not be. 

Now, suppose any one were experimenting with the 
Neely product here, there would be three possible pro¬ 
cedures, as follows: 

He could modify the oil, or 

The detergent; 

Or the inhibitor. 

Of course the oil would not be likely to be modified 
because that is more or less fixed by commercial conditions. 

Suppose he decides to try a different inhibitor. What 
he will do is look around the art and find other inhibitors 
which have generally the same property his inhibitor has, 
and he will try that. 

Here is what he says about the inhibitor; that is, this 
phosphorus, oxygen compound—and I am reading from 
page five: 

(Reading) | “It has also been observed that the presence 
of metal salts of substituted acids of phosphorus not only 
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increases the efficiency of the compounded oil in inhibiting 
piston ring sticking, but that these salts decrease corrosion 
of copper-lead and cadnium-silver bearing metals by lubri¬ 
cating oils containing metal phenate.” 

27 The Court: Is it correct to say the position of 
the Patent Office, briefly, is this: 

That there is in all of these combinations—I am spealqng 
now of Rutherford’s and Asseff’s combination, three essen¬ 
tial elements—the sin qua non—is the oil. 

Assuming what you said for the purposes of the record, 
so when you come to read the record, we will know jtist 
exactly where nothing is disclosed in this application no(w: 
what we have is number one, the essential lubricating oil; 
two, the detergent of Neely; and three, the combination, 
the inhibitor? 

Mr. Reynolds: Right, Your Honor. But only that Neely 
shows not only the oil and this detergent, but the detergent 
with it. 

He simply replaced his inhibitor by the inhibitor of 
Rutherford. So consequently there is no new element or 
combination here—just one with another. 

Neely says his inhibitor acts to prevent the piston-riOg 
sticking and to prevent corrosion; and Rutherford sdys 
on page two, his product does the same thing. I will re&d 
what he says: 

(Reading) “It has also been discovered that certain 
metal salts of sulfur containing substituted phosphoric 
acids have a combination of properties heretofore 

28 unknown and particularly desirable in compounded 
mineral oils, namely, the ability to inhibit oxidation and 
impart to lubricating oils increased resistance to deteriora¬ 
tion by heat, the ability to inhibit piston ring sticking, 
freedom from the production of increased wear on cylinder 
walls and piston rings as compared with uncompounded 
mineral oils, low corrosivity as respects the chemical action 
of the compounded oil on bearing metals, such as cadniu}n- 
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silver and copper-lead alloys, as well as the power to 
inhibit the corrosive action of highly paraffinic oils on 
these metal bearing metals.” 

He ascribes the same to his product as Neely ascribes. 
So if Neely were looking for other inhibitors to try that 
of Rutherford it would be one of the most apt things he 
could think of. 

You can't prohibit the result of trying it. Why you 
experiment in any of these fields with the idea of trying 
it. It is perfectly obvious it is metal that is suggested 
for exactly the same purpose as Neely’s inhibitor, and in 
exactly the same relation as if you were pursuing a course 
of experimentation that is very material, you wrould turn 
to to try. 

Now, it has been suggested why didn’t Rutherford 
29 try it if that were the case? 

In the first place, w^e do not know: that he did not. 
He would not necessarily notify plaintiff if he had tried 
it. He might have filed an application and it is still 
pending: might have done so and then abandoned it. 

There is nothing in it, as the Patent Office has concluded. 

There is no evidence here that he did not think of it. 
But even if he did not think of it, it is not an invention. 

These are not the only tw:o patents that the Standard 
Oil Company has. But wdien one gets one experiment it 
has to be tried out. You have to take that and determine 
it, and turn to something else if it does not w’ork. Some 
may turn out better than expected, of course. 

The Court: Your conclusion is that that is a result of 
an experimentation? 

Mr. Reynolds: Exactly, Your Honor. It is obvious he 
tried it, no matter how: beneficial the results would be. 
There are numerous cases in the Supreme Court like this. 
You can't get a patent just because it worked better than 
had been expected. 

This claim twenty-one, nothing has been said as to 
that. 


I will read that claim. 

30 (Reading) “A lubricating composition charac¬ 
terized by the presence therein of a plurality of 
different metals, one of which is zinc, said metals bejmg 
present in the form of oil-soluble organic compound.”] 
You can see that is entirely different. It does not <^all 
for detergents at all. Simply two oils in the metals, One 
of which is zinc. That is classified by both Neely ind 
Shoemaker. 

Mr. Limbach: I would like to call as my first witness 
Mr. Holland. 


Testimony on Behalf of Plaintiff 

Whereupon, Thomas L. Holland was produced a3 a 
witness on behalf of plaintiff, and having been first duly 
sworn, was examined and testified as follows 

Direct Examination 
By Mr. Limbach: 

Q. Will you please state your full name? A. Thoipas 
L. Holland. 

Q. And where do you reside? A. At Willoughby, Ohio. 

Q. And will you please state your position, please? 
A. Vice President of the Lubri-Zol Corporation—Lulj)ri- 
Zol Sales Corporation. 

Q. What is the proper business of the Lubri-^ol 
Sales Corporation? A. It handles items for lubri¬ 
cating oils and fuels. 

Q. The claim involved in this controversy identbjies 
the composition as lubricating oil and the combination! of 
(a) an oil-soluble detergent effective to remove deleterious 
deposits such as resin and varnish formed in an internal 
combustion engine, and (b) a salt of an acidic reaction 
product obtained by reacting an organic hydroxy compound 
which has the hydroxyl group attached to a non-benzenOid 
structure with a reagent of the class consisting of those 
containing one element from each of the following tjwo 
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groups: (1) phosphorus and arsenic, and (2) sulphur and 
selenium; does your company sell any additional agents 
which fall between that description? A. It does, yes. 

Q. 1 have asked you to prepare a list of the concen¬ 
trates which you sell which would fall within that descrip¬ 
tion; do you have that list? A. Yes, I have such a list. 

Q. Can you identify for the Court, by their commercial 
designations, the various concentrates sold by your com¬ 
pany which fall within that description? 

The Court: 1 will tell you in the interest of time- 

Mr. Reynolds: I don’t think this witness is qualified 
to tell what falls within this claim and what do not. 

The Court: I am assuming what the witness has 
32 is a list of certain concentrates important for the 
purpose of inventory sale, such and such a fashion; 
also I am assuming further that plaintiff, through the 
testimony of chemists, is going to testify as to what the 
nature of his concentrate is. 

That is why I suggested in interest of economy of time, 
I might look at these (indicating). 

(Thereupon, list, marked for the purposes of identifica¬ 
tion as Plaintiff’s Exhibit No. 2, was handed to the Court.) 

The Court: As I said, there is no trade name. Those 
are your numbers and sold to the customer, and presumably 
after use they are designated concentrates number such 
and such. 

The Witness: Y~es, Your Honor. 

Mr. Limbach: May the reporter just copy this into the 
record? 

The Court: Yes. 

(The above-referred to document is copied on page 33.) 

• • • • 
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33 Concentrates sold by The Lubrizol Corp. 

(up to April 1, 1947), which are covered by 
one or more claims of Patent Application Serial No. 416,751 

Average Estimated 
Concentrate Gallons Cone, in Gallons of 


No. 

Sold 

Treated Oil 

Treated Oil 

263 

22,665 

13.0% 

174,346 

725V 

5,695 

3.5 

162,714 

726 

1,872 

3.5 

53,485 

727 

232,062 

3.5 

6,630,342 

732 

116,453 

2.0 

5,822,650 

735 

12,461 

4.5 

276,911 

737 

52,775 

10.0 

527,750 

738 

12,586,095 

(est.) 5.0 

251,721,900 

739 

96,331 

1.0 

9,633,100 

740 

22,571 

1.5 

1,504,733 

741 

371,963 

2.0 

18,598,150 

743 

697,476 

2.0 

34,873,800 

745 

6,096 

5.0 

121,920 

746 

1,259,046 

5.0 

25,180,920 

748 

20,101 

3.0 

670,033 


Total 355,952,754 

KS/ae 

5/16/47 

• • • • 

34 Mr. Limbach: Your Honor, may I have this 
marked Plaintiff’s Exhibit No. 2? 

The Court: Yes, it will be received over to the right. 
(Thereupon list designated as “Concentrates sold by 
The Lubrizol Corp.” was received in evidence as Plain¬ 
tiff’s Exhibit No. 2, and so marked.) 

By Mr. Limbach: 

Q. "What does that table show? A. It shows a num¬ 
ber of the concentrates—the number of concentrates ^e 
sell, the number of gallons sold up to April 1, 1947; t^ie 






42 


average concentrates used in various lubricating oils, 
and the number of gallons of treated oils in these sales. 

Q. Do you sell the treated oil only? A. Only the 
concentrates. 

Q. How is the number of gallons treated of oil arrived 
at? A. By taking the number of gallons of the concen¬ 
trates into the number of the total finished gallons of oil. 

Q. Then I understand that certain concentrates are 
generally used within certain percentages in making the 
finished oil? A. Yes. 

35 Q. Where does that appear on the chart? A. 
In the third column. 

Q. The total number of gallons which those concen¬ 
trates—finished lubricants treated is the total at the bottom 
of the sheet in the fourth column? A. Yes. 

Q. And that figure is 355,952,754; that is gallons? A. 
Yes. 

Q. Which of these concentrates have you recommended 
for use in oils to be qualified under the Government num¬ 
ber 2104 specification for use by the United States Army? 
A. Number 735, 738, 745 and 746. 

Q. Do you fill for sale any other concentrates which you 
recommend for use in number 2104 oils which are not in¬ 
cluded in this list? A. We do not. 

Q. I hand you a paper marked for identification 
Plaintiff’s Exhibit No. 3 and ask you what that is, sir. 
A. (Examining document) This is a letter addressed 
to me from the Petroleum Administrator for War, dated 
March 16, 1945, signed by Mr. Argyle, Assistant Director 
of Refining, stating with regard to the quantity that these 
are the percentages of lubricants we had treated during 
the duration of that time. 

Q. Is the last paragraph particularly significant 

36 to the subject under consideration? A. The last 
paragraph? 

Q. Yes. A. Which paragraph? 

Q. Number two. A. Oh, I think it is in the fact we 



confirmed we furnished over fifty percent during the ^ar. 

The Court: What are those additives required! 

The Witness: The additives involved in paragraph irwo 
in which they state we furnish over fifty percent, wil^ be 
furnished in the four numbers, which I have put into the 
record. That is number 746 and so forth. 

The Court: WTiat you are saying, in effect, is tikis: 
These concentrates you sold according to specifications 
numbers 735, 738, 745 and 746 are additives? 

The Witness: Right. 

The Court: Sold by you to the Government for Gov¬ 
ernment use in oil? 

The Witness: No, we sold those additives to the oil 
companies who converted them into their products hnd 
sold them to the Government. 

The Court: WTiat you are testifying with respect!to, 
you are dealing with additives, and the use of that term 
is indicated by number 735 and so on, which you h&ve 
denominated in your tabulation? 

37 The Witness: That is right. 

The Court: All right. 

By Mr. Limbach: 

Q. Are you familiar in a general way with the various 
concentrates sold by competitors of Lubri-Zol for the sajme 
purpose? A. I pride myself I am familiar with them. 
I think that is a correct statement. 

Q. To the extent of knowing their approximate com¬ 
positions? A. Yes, sir. 

Q. As of your last check-up, do you know of any sub¬ 
stantial combination which is an infringement of Assefps 
claim as I have attempted to explain them? 

Mr. Reynolds: I object to that again. This witness is 
not qualified to interpret that. 

The Court: I am assuming he is not a chemist and in¬ 
formation he has is predicated upon hearsay. 

I take it you are not a chemical engineer? 

The Witness: I am not. 


44 


Mr. Limbach: I would like to make this statement: It 
cannot be contested or disputed that the claims here in dis¬ 
pute call for a combination of a detergent a salt of the re¬ 
action product of an alcohol—do you understand fully all 
of those terms? A. I do, sir. 

38 Q. Would you be able to tell from your knowl¬ 
edge of your competitors’ products whether or not 

from a chemical point of view- they fall within that defini¬ 
tion? A. Yes, sir. 

Q. What is your answer then as to whether, in your 
knowledge, was there any substantial infringement as you 
understand of the Asset! claim? A. As of January of 
this year we made up a list—we made a check-up, and 
there was no substantial infringement. 

Mr. Limbach: That is all. You may cross-examine. 

Cross Examination 
By Mr. Reynolds: 

Q. Do you know what concentrates were used in these 
various numbers in your Exhibit 2? A. Let me under¬ 
stand your question. What you are asking— 

Q. (Interposing) Do you know’ what the combination 
of the various concentrates in Exhibit No. 2 was? A. Yes, 
sir. 

Q. 'Would you give those four numbers, 735, 738, 745 
and 746, please? A. You want them in detail or would 
you like them just in general ? 

Q. Yes, in detail. 

Mr. Limbach: May I interrupt. We are plan- 

39 ning to have Dr. Smith, the chemist, identify the 
chemical compositions of each of those combina¬ 
tions. 

Mr. Reynolds: All right. I will withdraw that ques¬ 
tion. 

I have another question. 

Q. When you first began using the concentrates listed— 
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when did you first begin using the concentrates listed in 
this Exhibit No. 2? A. Does this have to be accurately? 

Q. No, just to test your memory. A. Well, it was in 
the late thirties. My recollection is about 1938. 

Q. What were you using prior to that time? A. Prior 
to that time I can’t testify to. I came with this company 
in late 1937. 

Q. So you don’t know what other quantities of addi¬ 
tives were sold prior to this time? A. I would not like 
to testify to that. 

Q. Was your company selling other additives tfyan 
these after you came with them? A. Yes, we had a 
number. 

Q. These are the only ones you sold which were ufced 
by the Army as lubricating oils during the war? A.j I 
will have to stop you there. Lubricating oil covers Ian 
awfully broad field. We only sold these to meet Army 
specification number 2104B. 

40 Q. All the oils referred to in Exhibit 3 included 
additives of this type? A. This thing from Argyle 
in paragraph of Exhibit 3; right? 

Mr. Reynolds: That is all. 

The Court: Step down. 

(Thereupon, the letter referred to was marked as Plain¬ 
tiff’s Exhibit No. 3.) 

Whereupon, 

Arthur 0. Willey 

■was produced as a witness on behalf of plaintiff, and 
having been first duly sworn, was examined and testified 
as follows: 

Direct Examination 
By Mr. Limbach: 

Q. Will you please state your name? A. Arthur 0. 
Willey. 
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Q. Where do you reside? A. 2481 Nobel Koad, 
Cleveland, Ohio. 

Q. What is your present position, Mr. Willey? A. 
Vice-President of Lubri-Zol Corporation, and have been 
such since January 1940. 

Q. And how were you employed prior to that time? 
A. Prior to that time I was a professor at the Case 
School of Applied Science, and also at the University 
of Maine. 

Q. What is the nature of your duties with Lubri-Zol? 
A. I have charge of the Engineering Division, in which 
I work on mechanical testing of lubricants and 
41 technical service with respect to the field, contacts 
with customers and so forth. 

Q. Are you familiar with this number 2104 specifica¬ 
tion which figured in the test just concluded by Mr. Hol¬ 
land? A. Yes, sir, I am. 

Q. Tell us briefly what was that specification, why it 
was formulated, the background of it. A. 2104 is a 
United States Army Ordnance specification covering heavy 
duty oils for crankcase use in both diesel and gasoline pow¬ 
ered engines. 

It was developed in order to give the Ordnance Depart¬ 
ment and its purchasing groups a specification on which 
to base the purchase of heavy duty oil for Army service 
overseas. 

Q. What is the procedure followed in formulating that 
specification? A. That specification was developed from 
some commercial specifications which had been in use and 
with which considerable amount of experience had devel¬ 
oped prior to the war, and also rechecked by Army Ord¬ 
nance research division and taken over with other addi¬ 
tives to form the overall number 2104B specification. 

Q. When you say work done prior to the war, by 
whom— 

The Court : This witness, of course, is testifying now 
of his own knowledge. 
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42 Were you connected with the Army during the 
war? 

The Witness: In a consulting capacity. 

The Court: Were you connected with the War Depart¬ 
ment in that capacity? 

The Witness: With the Ordnance Department. 

The Court: With this particular aspect of their activi¬ 
ties? 

The Witness: With reference to number 2104B specifi¬ 
cations. 

By Mr. Limbach: 

Q. What was the identification of the manufacturers, 
which they had prior to the war? A. General Motors 
Corporation and Caterpillar Tractor Company both had 
specifications which were used in the development of the 
specification 2104B. 

Q. The large manufacturers who have the diesel en¬ 
gines; correct? A. Correct, sir. 

Q. What was the procedure that had to be followed by 
a lubricant manufacturer in order to qualify his oil under 
this Army specification number 2104? A. The manu¬ 
facturer first made a request of the research and develop¬ 
ment division of Ordnance asking permission to subjnit 
data showing that its oil additive met the require¬ 
ments. On receipt of that permission, preliminary 

43 tests were run on manufacturers oil in combination 
with such additives which might be prescribed for 

it, and following the preliminary tests a satisfactory 
specification test as prescribed definitely in 2104B w|ere 
made. 

Data for these tests were submitted before an Ordnance 
research department committee at a scheduled meeting, 
results -were carefully scrutinized both as to actual condi¬ 
tion of the engine parts and the data which were sub¬ 
mitted on the oils and then if these results were found 
acceptable by this reviewing committee it recommended it 
to the Ordnance department, that this particular oil addi- 
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tive combination be given an approval and then granted 
2104B approval. 

Does that sufficiently answer your question? 

Mr. Limbach: I think that will be sufficient. 

Q. What knowledge have you of the use by various 
oil companies in seeking qualification under this 2104 
specification of additive supplies by competitors of Lubri- 
Zol? A. In my capacity I had contacts with our cus¬ 
tomers and during these contacts I became acquainted 
with the chief research and development programs which 
we had under investigation, and in several instances was 
familiar with test work on other types of additives which 
would be attempted for qualification. 

Q. Now, in your ow*n knowledge, in w*hat respect as 
regards final results, were the Lubrizol additives 
44 different from the additives of other manufacturers? 

A. My experience would show that they were more 
widely applicable to a larger number of base oils covering 
a diversified characteristics. 

Q. Have you ever compiled a commercial list of heavy* 
duty lubricants which have qualified under number 2104 
U. S. specification using additives made available by 
Lubri-Zol? A. Yes, sir. My function was to prepare 
and keep a current list of what oils and what customer 
was involved. 

Q. I hand you for the purpose of identification plain¬ 
tiff’s Exhibit No. 4 which document contains sixteen pages 
and will ask you what that is. A. This is an alpha¬ 
betical tabulation showing the several companies and dif¬ 
ferent types of oils and additives combination which had 
been qualified to meet the 2104B specification. 

Q. Taking that compilation, column by column, will you 
tell us the data given. A. First on the left is the name 
of the company, the second column shows the name under 
which the oil was qualified, the third more specifically the 
Ordnance department requirement brand name which is to 



be given if a later check-up is needed, you can find 
which oil is specified to meet the specification. 

The next column, the 2104B specification calls for 
45 three grades and in many instances all three grades 
are covered, here in this third column. 

The Court: (Interposing) What does that S. A. E. 
mean? 

Mr. Limbach: The body of the oil, the viscosity. 

The Witness: The fourth column is the abbreviated 
designation showing some characteristics of the base stuff 
used in each case. This shows the Penn, Mid-Continent, 
or whether it is Coastal. 

The Court: Texas or Louisiana? 

The Witness: M. C. would be Mid-Continent. 

The Court: A. C. ? 

The Witness: Another factor shown here is whethejr it 
is a single component or a multiple component blend and 
those designations mean whether it is a blend of lower 
viscosity oil. 


By Mr. Limbach: 

Q. Neutral oil is a particular kind of straight mine ral 
oil? A. Less viscosity. 

Q. Mineral oil ? A. The other terminology there j in¬ 
dicates the type of refinement—S meaning solvent and 
F refined. 

It should be remembered there are many kinds of 
solvent refining. 

C means conventionally oil. 

That, covers the three, and shows a rather wide 
variety. 

46 Q. When you say conventional, what do you 
mean ? A. The industry has a certain terminology. 
Conventionally refined classification we have in the trade, 
whereas solvent refined when it is extracted by meins 
of some chemical solvent. 

Q. That is the nature of the refining operation has an 
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influence on the character of the natural oil? A. Both 
the nature of the refining and the degree. 

Q. The next column gives the additives. A. That is 
the Lubri-Zol designation of its additive, 738, 746 and so 
forth, meaning our symbol for certain additives. 

Q. The last column? A. That is the viscosity index 
which when combined with the information given under 
base stock adds still more description to the type of oil 
used. 

For instance, from a certain crude, the oils, the viscosity 
index, the greater would be the degree of refining for that 
particular crude. 

Q. Xow, I notice only one company named on the first 
page, whereas under the caption “Brand name” quite a 
large number; what is the significance of that? A. Tak¬ 
ing the first page as an illustration: the Alliance Oil Cor¬ 
poration had qualified eight different oils as shown on the 
first page. 

47 Q. And is that scheme followed throughout the 
remainder of that compilation? A. That has been 
a co mm on practice in view of the desirability for the oil 
companies to make use of the stocks available, and there¬ 
fore be in position to supply the finished products even 
under certain circumstances where base oils were un¬ 
available. 

The Court: This last column “viscosity index”, I am 
taking that from your table, that would be the end result 
as far as viscosity is concerned? 

That is just more information about the base oil used? 

The Witness: That shows the change of viscosity with 
temperature. 

The Court: It has nothing to do with the additive? 

The Witness: Right. 

The Court: In other words, it is a type of refining? 

Mr. Limbach: And also upon the source. 

The Witness: Yes, but it is difficult to take different 
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sources of oil and bring them up to a one hundredth 
viscosity index. 

The Court: I have got to decide this case. It is not 
being tried before a jury. 

What I am trying to determine is this: here you l^ave 
different types of oil. Then you have the standard of auto¬ 
motive engineers. The base stock, whether it comes 

48 from Indiana or Mid-Continent. 

Then you have 738, 746, these additives which 
have been tested with respect to—so the whole purpose of 
this, if it is correct, is to show a certain variety of oils 
from a variety of sources—if you found the base additive 
was 743 or 746, as the case may be. 

Mr. Limbach: And the additives coming in this inven¬ 
tory— | 

The Court: That is all I have. 

Any questions, Mr. Reynolds'? 

Mr. Limbach: I am sorry. One further point I must 
develop as a preface to other testimony. 

I hand you another pamphlet, which I should like to 
have marked plaintiff’s Exhibit No. 5. 

(Thereupon, the document referred to was marked as 
Plaintiff’s Exhibit No. 5 for identification) 

Mr. Limbach: 

Q. I will ask you what that is, sir. A. This ii a 
descriptive writeup covering the Lauson engine test, as 
it is used in the Lauson Company. 

Q. And also covers the Lauson engine? A. Tjes, 
which is a conventional single-cylinder, liquid-cooled gaso¬ 
line engine— 

Q. May I interrupt to hand you three phojto- 

49 graphs which I should like to have marked for 
identification as plaintiff’s Exhibit No. 6. 

(Thereupon, the photographs referred to, being th^ee 
in number, were marked by the Clerk as Plaintiff’s Ex¬ 
hibit No. 6 (a), 6 (b), and 6 (c).) 

Mr. Limbach: Using those, can you describe to ihe 
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Court in that connection what the Lauson engine is. A. 
The Lauson, the name, comes from the manufacturer of 
the engine. 

Q. It is a single-cylinder, liquid-cooled gasoline en¬ 
gine! A. That is right. The engine used by Lubri-Zol 
as a means of testing oils. 

This writeup (indicating) was made to describe, in de¬ 
tail, the test procedure, operating conditions, and to give 
some illustration of the method of testing the oils, the re¬ 
sults of oils run on stand with this test procedure. 

The Court: Am I to understand these are all individual 
engines—however they are connected and synchronized? 

All operating goes— 

The Witness: (Interposing) Individual engines indi¬ 
cating and being connected with that same cooling system 
used in all these engines. 

The Court: With reference to plaintiff’s Exhibit 
50 6 (a) which appears to depict a series of these en¬ 

gines; they are individual engines being used for 
the purposes of testing oils to which these particular addi¬ 
tives have been intermixed? 

The Witness: Twenty engines. 

The Court: That is the so-called Lauson engine? 

The Witness: Right 

The Court: How do they differ in any way from the 
conventional single-cylinder engine? 

The Witness: It is the engine used for commercial 
purposes. 

The Court: Lauson designates it is purely for labora¬ 
tory purposes. 

The Witness: The same engine is used for several com¬ 
mercial additives. 

The Court: Merely the engine Lauson devised for the 
purpose of experimentation? 

Mr. Limbach: The same engine is used commercially. 

The Witness: The same, exactly. 
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By Mr. Limbach: 

Q. I have asked you—first, before we go to thatj I 
would like you to call the Court’s attention to the jlast 
page in this booklet, in which will be found a serie^ of 
colored photographs, and explain to the Court what tfiey 
are. A. In order to arrive at the value of t^sts 

51 made on this engine it is necessary to have sbme 
standard set up, so we have had them made in 

colors referring to two certain types. 

There is the high piston temperature procedure; the 
varnish procedure, showing a range of results, and we 
have arbitrarily assigned to these A, B, C, D and as 
to the high piston temperature procedure, and the nnjilti- 
ples 1, 2, 3, 4 and 5 with respect to the varnish pro¬ 
cedure, so that when inspections are made it is possible 
to have some means of stating the condition of the engine. 

Q. That is the standard by which the test results are 
currently evaluated? A. Yes. We use four factors. 
One is cleanliness as shown by this grading scale; jtwo 
amount of piston ring sticking; the amount of sludgfing 
and the weight loss as showm by the appearance on certain 
temperature procedures, which weights have been put; in 
the connecting rod of these connections. 

Q. Do you have any sample pistons? A. I have 
brought two along to show two ranges. 

Q. Will you produce those? 

(Thereupon, the sample referred to were handed to 
the Court.) 

The Court: Am I to take it that one of thes£ is 

52 used where additives or any base oil has been hsed 
with number 738 or some of the concentrate? 

The Witness: These pistons were picked for illustration 
purposes only. 

The Court: Then am I to conclude that what you have 
shown is a piston in the Lauson engine after a test in 
which the oil used was a base oil of the character ijidi- 
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cated on the tabulation already in evidence, to which one 
of six additives had been intermixed? 

The Witness: Yes, sir. 

The Court: i And this is presumably one of the oils used 
with the additive—without addition of any additive? 

The Witness: Could be, Your Honor, or might be a 
pure additive. 

The Court! At any rate, rather it is the result of 
either use of an oil with an additive or use with an addi¬ 
tive of a different character to what is involved here? 

The Witness: Correct. 

The Court: And this is what you call the varnish finish 
on the piston? 

Mr. Limbach: I don’t think we need burden the record 
by making those of record—in evidence. 

The Witness: This also shows a ring sticking and an 
oil ring filling which I have mentioned. 

53 The Court: By oil ring filling you mean you are 
not able to remove the other two rings brought to 
the top—the sludge is something in there causing these two 
to stick? 

The Witness: Well— 

By Mr. Limbach: 

Q. What would you call that right-hand piston, the 
clean one? A. We would classify that as an A-piston 
strictly an arbitrary classification, but we would classify 
that as an A piston. 

The Court: Any number? 

The Witness: Between C and B. 

By Mr. Limbach: 

Q. As to bearing corrosion, have you samples of that? 
A. Two samples, one showing what we would consider a 
very satisfactory bearing condition after having run it in 
the engine, and the other one showing the corrosive condi¬ 
tion. 
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Q. The inside surface ones, are the one—that is the 
one that contacts? A. We have data coming up a^ to 
bearing corrosion. That factor is determined in what We— 
well, we use two methods of evaluation. The appearance 
of the surface itself and the weight loss as sh^wn 

54 from the initial weight at the end of the test. 

Q. Is that a standard reproducible test? A. 
Yes, sir. We have run more than 18,000 to date. 

Q. What is the Chevrolet L-4 test? A. The L-4 lest 
is a test developed by the coordinating research council to 
measure the oxidation and bearing corrosion resistant 
properties of lubricating oils, and also subsequently ac¬ 
cepted by the Army Ordnance Department, and used as 
one of the methods of evaluation to meet the 2104-B speci¬ 
fication. 

Q. Now, in appraising the results from such a Chev¬ 
rolet test, what would you say as to a bearing loss of .ft.03 
grains at the end of the 36 hours? 

The Court: Bearing loss in w r eight? 

Mr. Limbach: In weight. 

The Witness: .103 at the end ? 

Mr. Limbach: Yes, sir—over 36 hours. 

The Witness: We would consider that better than aver¬ 
age. 

By Mr. Limbach: 

Q. What would you say about a bearing weight lpss 
at the end of .107? A. That is too high. The Ordnahce 
Reviewing Board usually takes a figure of 300 to 350. 

The Court: You would not regard a loss of .13 

55 grains—in other words, the acceptable figure is any¬ 
thing over 300— 

The Witness: Would question, and might call for ac|di- 
tional information; and if it were much above that they 
would reject it. 
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By Mr. Limbach: 

Q. And the Chevrolet L-4 test, how is that determined? 
A. That is determined by rating 10 engine parts on a 
basis— 

Q. Ten basis? A. Ten parts from the same engine; 
ten critical places are tested for cleanliness, scale used 
being 1 to 10; ten being a perfect condition. And the 
accumulation of the ten ratings is added up and used as 
an over-all engine rating for that test. 

Q. And what is the piston rating data in a Chevrolet? 
A. The rating— 

The Court (Interposing): Sludge—that is the test, 
isn’t it? 

Mr. Limbach: I think the witness’ answer will clarify 
it. Your Honor. 

The Witness: These ten factors—one is piston cleanli¬ 
ness in the same manner as— 

Mr. Limbach: It is one of the ten? 

56 The Court: In other words, you are still deal¬ 
ing with the detergent aspect? 

Mr. Limbach: Yes, sir. 

The Witness: Also based on a standardized chart, 
which has been generally accepted by the Industry, and 
instead of haWng A, B and C, it goes to a basis of 1 to 10. 

The Court: Thank you, sir. 

Is that all? 

Mr. Limbach: Yes, Your Honor. 

Whereupon, 


Dr. Albert Kelvin Smith 

was produced as a witness on behalf of plaintiff, and hav¬ 
ing been first duly sworn, was examined and testified as 
follows: 


Direct Examination 


By Mr. Limbach: 





57 


Q. Will you please state your full name, Doctor? A. 
Albert Kelvin Smith. 

Q. And where do you reside? A. 22099 Shaker Boule¬ 
vard, Cleveland, Ohio. 

Q. And what is your present position? A. Vice- 
President, in charge of research and development, in the 
Lubri-Zol Corporation. 

Q. X should like to hand you a copy of a sti^u- 

57 lation which was handed into the Court this moirn- 
ing, and ask you to read Claim No. 2. 

You don’t need to do that outloud. I just want to make 
sure you are familiar with it. A. (Witness reading por¬ 
tion of stipulation referred to by counsel.) 

Q. With regard to component (b) identified in tljiat 
claim, what is the nature of the product produced as ojut- 
lined in the claim? A. At the point where the hydrcjxy 
compound has been combined with the phosphorous and 
sulphur compound the reaction product would consist prin¬ 
cipally of acid ester of thio-phosphate acids, and at jhe 
point where the salt had been made from those acid esters, 
the final product could be described principally as a tliio- 
phosphate acid salt. 

Q. Do you know Peter Asseff, the plaintiff in t^iis 
action? A. Yes, I do. 

Q. Who is he? A. Chief Chemist of the Lubri-^ol 
Corporation. 

Q. Are you familiar with the conception of this invention 
and the development leading up to its commercialization? 
A. Yes. 

Q. Would you tell us in narrative form—Your 

58 Honor do you wish me to interrogate the witness 
in the usual method by asking a particular question? 

The Court: I don’t wish to restrict you in any way. 
You continue until you finish. 

Mr. Limbach: Very well. You may continue. 

The Witness: A very urgent problem was assigned to 
the Research Department to develop a concentrate which 
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could be used in crank-case oils to meet the requirements 
of the manufacturers of heavy-duty internal combustion 
engines; particularly of the Diesel type, so as to avoid the 
deposits which would interfere with them on the piston- 
cylinder and the points where it would interfere with the 
action of the piston rings, and at the same time would pre¬ 
vent newly developed bearings from being damaged by the 
decomposition conditions of the oil. 

Previously Babbitt had been the principal material 
which is resistant to corrosion action of organic products. 

In order to increase the pure output, manufacturers 
turned to the use of bearing materials, which were not 
easily corroded. 

There are referred to in that field as corrosive bearings, 
which were adopted because of their oil being inherently 
high, and therefore their ability to stand high loads and 
power outputs on the engine. 

59 During the course of development work that we 
undertook, in order to meet that objective, we pre¬ 
pared many new compounds, and that work was under the 
direction of Mr. Asseff, who tested them in the laboratory 
and particularly the Lauson engine test in order to see 
what effect the new compounds would have on corrosion 
and corrosion sensitive bearings and on the amount of 
deposits obtained in the tests in the sample of the piston. 

During the course of that program, Mr. Asseff had pre¬ 
pared an entirely new compound—zinc salt of the reaction 
product of di-methyl-cyclohexyl phospho-phenate sulphur. 

Q. Would that product just referred to be an example 
of component (b) in this composition? A. Yes. 

That compound was tested as an additive in oil in the 
Lauson engine, and it was found to be a very effective cor¬ 
rosion inhibitor; it was found effective in a variety of 
base oils, and it was then tested in oils which also con¬ 
tained various detergents. 

Q. Had that compound ever been made before by any 
one else? A. Xo, sir. 
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Q. Is that compound the subject-matter of a patent 
application? A. Yes, it is. 

60 Q. Do you know whether any claims have befen 
allowed covering that compound as a new chemical 

compound? A. Yes, I have seen the Patent Office papier 
which states that certain of those claims are allowed. 

Q. I interrupted you where you were referring to the 
testing of that new* chemical in oils, which incidentally con¬ 
tained detergents, as I recall. A. During the course of 
the testing of that compound and a very large number 
of others, experience showed that in general a detergent 
could be expected to offset the corrosion inhibited action of 
the metal which protected the product from corrosion action 
of decomposition of the oil. 

That experience has been widely published and generally 
accepted as true at that time. 

At that time it had been found and confirmed by ohr 
experience that the action of detergents, materials which 
reduced the amount of deposits found in the engine when 
added to the oils, would be to a certain extent and almost 
completely offset by including in the same composition a 
corrosion inhibitor, and that was explained by assumijng 
that the inhibitor acted by forming a protective film on tfie 
bearing, which was assumed to be partially, at least, fe- 
moved by the detergent. 

It was therefore very unexpected when the new com¬ 
pound, which Mr. Asseff had prepared, was tested 

61 in combination with a detergent—when it was dis¬ 
covered that the combination had improved results in bpth 
respects, that is, that bearings were protected from cor¬ 
rosion, and the amount of the deposits obtained when both 
materials were present, was very much less than would 
have been expected from the action of the two materials 
separately. 

Q. What further exploratory work was then dor|e? 
A. Variations "were made in the following respects: first, 
as to the metal used to make the salt of the alcohol phos- 


i 
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phorous phenate sulphur product. A wide variety of 
metals were used in those salts, a wide variety of alcohols 
were used in the preparation, a series of compounds; the 
alcohols reacted with phosphorous phenate sulphate in the 
same way that the methyl phenate sulphate has been used. 

All of those metals exhibited the same surprising cooper¬ 
ation when used with the detergent that had been tested 
in combination with zinc salts of the methyl zinc and methyl 
phosphate. 

Then Mr. Asseff tried these new compounds, and par¬ 
ticularly the one he started with, in combination with vari¬ 
ous detergents, and again was surprised to find that the 
cooperative effect was still evident, even with a large 
variety of detergents other than the one first tested. 

Variations were also made in the base oil, and 
62 again the combination of the twro components in a 
wide variety of base oils produced results very 
greatly better than could have been expected from the 
performance of the components if they had been used sepa¬ 
rately. 

I would like to explain, if I may, why results were so 
unexpected. That is because previously we had been con¬ 
vinced that additives were rather specific in their action. 
A corrosive inhibitor, for example, which seemed to inhibit 
very thoroughly, very satisfactorily, corrosion when a cer¬ 
tain type of oils were used in the engine, we found not to 
be very adequate in its performance when used with a 
different oil, and the same way with detergents. 

Those that showed some evidence of reducing deposits 
in an engine; when used in one type of oil, would quite 
likely be entirely right in their ability to reduce the amount 
of deposits when used in a different base oil. 

So there were a series of very unexpected results which 
came from the program when the almost universal cooper¬ 
ation of the two components was demonstrated; and then 
it was found that that improvement could be extended to 
an oil—a wide variety of base oils. 
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Q. I should like to inquire as to your qualifications as 
chemist, Doctor Smith; what is your academic background, 
and what has been your activity along chemical lines siijice 
leaving the academic field ? A. Dartmouth College, 

63 where I majored in chemistry. 

The Court: What year? 

The Witness: 1920. And after my graduation there and 
the Case School of Applied Science, I was two years j in 
the Department of Chemical Engineering, receiving the 
degree of Bachelor of Science in chemical engineering in 
1922. 

I then worked in the Chemical Research Department] of 
the Dow Chemical Company until 1927; also was wjith 
McGeehan Chemical Company in their Research Depart¬ 
ment; and later was in the Research Department of the 
Lubri-Zol Corporation. 

Q. Since what time? A. About 1935. 

Q. And since that date, to what extent have your activi¬ 
ties centered around lubricating additives and problem^ of 
that kind? A. That has been almost my entire activity, 
both from the point of view of supervising research and 
development and also acting as a technical adviser, in tlieir 
patent activities. 

The Court: You obtained vour education at Dartmouth? 

The Witness: Yes, Your Honor. 

The Court: In qualitative analysis? 

The Witness: Yes, sir. 

64 By Mr. Limbach: 

Q. Are you familiar, Doctor Smith, with the 
Neely and Rutherford patents, which have been discussed 
during this law suit? A. Yes, I am. 

Q. Do you consider that the invention of Asseff in 
issue here is suggested by these patents, taken singly or 
jointly? 

Mr. Reynolds: I object, Your Honor. That is a Con¬ 
clusion. 

The Court: Well, I think he mav answer. 

7 * I 
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You may answer (Addressing the witness). 

The Witness: Ask that again, please. 

Mr. Limbach: Do you consider that the invention of 
Asseff, in issue here, is suggested by these Neely and 
Rutherford patents? 

And in giving your answer, I would like to have you 
give your reasons. 

The Court: i I don’t want him to give his reasons, if he 
is going to give his conclusions. His reasons may be 
cogent enough. 

You have no objection, Mr. Reynolds? 

Mr. Reynolds: On that basis, if he gives his reasons. 

The Court: Very well. 

65 The Witness: No, I don’t think it was suggested 
by those two patents either singly or in combination 
for the reason that in each of those patents a statement is 
made that the action of additives is a specific action—not 
a generallv understood one—and that in the case of Neelv 
the statement is made that the cooperation of the two 
materials that Neely uses is specific to those two materials, 
and that it is not understood. 

In other words, neither the specifications of the Neely 
patent makes it clear that the cooperation of the two spe¬ 
cific classes of materials used by the inventors are un¬ 
expected and was not understood by the inventors. 

So not only did the inventors fail to give other workers 
in the field any clue as to why the thing they found suc¬ 
cessful cooperated to predict the successful results, but 
they also made it clear that you should not expect other 
materials to work that wav. 

In addition, it was well understood in the field and recog¬ 
nized as a fact that the action of a particular additive in a 
particular oil would not necessarily be the same if used in 
a different oil; and if the still further change was made of 
using an additional additive in the different oil, no pre¬ 
diction whatever could be validly assumed. 

By Mr. Limbach: 
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Q. If that is true, have any tests been run unc]ter 
your direction and supervision to compare the perforin- 
ance of compositions containing oxy-phosphates with com¬ 
positions containing thio-phsphates ? A. Yes, sir. 

Q. Have such tests included the combined use with such 
materials with detergents? A. They have. 

Q. I should now like to—well, first all those tests, which 
represent the compositions of Neely. A. Oxy-phosphajte. 

Q. I now call attention to a so-called chart which I have 
placed on the blackboard, and ask you what it shows. 

At this time I should like to have marked for the pur¬ 
pose of identification as plaintiff’s number seven copy jof 
that chart, so the Court may have it of record. 

(Thereupon, the document referred to was marked as 
Plaintiff’s Exhibit No. 7 for identification. 

By Mr. Limbach: 

Q. Will you tell the Court what the tests are there and 
tell what they show. A. The tests indicate by number 
one represents loss of engine tests in which the crank-c4se 
lubricant was a commercial mineral oil, untreated; 
67 that is, contained no additives. 

7 i 

The composition of the crank-case untreated show¬ 
ing no additive. 

In this column (indicating) will be found the items fiat 
are inspected at thirty hour intervals when the Lauson En¬ 
gine test was run. 

The first item is piston cleanliness, as indicated by— j 

The Court: That is in reference to the previous Ex¬ 
hibit? 

Mr. Limbach: That is the last page of plaintiff’s num¬ 
ber five. 

The Court: The Lauson engine test. 

Mr. Limbach: The same. 

The Witness: The next shows the number of rin^s 
found at each inspection. 

The third item is the amount of filling of the oil ring. 

The filling of the grooves rather in the oil ring, as indi- 
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cated by a percentage figure, and is simply— 

The Court: (Interposing) Percentage figure repre¬ 
sents 100 per cent stuck on twenty hours. 

The Witness: It does not show the sticking. It shows 
the filling of the holes and grooves in the oil controlled 
ring. 

By Mr. Limbach: 

6$ Q. The oil ring, sir. A. That figure represents 
the percentage of filling of the space in the grooves. 

In other words, where the second one hundred appears, 
after that means that all the space in the grooves and holes 
in the oil controlled ring are completely filled with deposit. 

At the first inspection in this case the piston had a C 
rating, no filling in the rings, the bearing had a loss of 
60 millim eters in weight. 

At 120 hours the deposit on the pistons gave it a D rating, 
but the oil groove vras entirely filled with deposits and the 
bearings lost 500 millimeters in weight. 

Now, the tests indicate by figure two, which vras of the 
same base oil, again of 314, one per cent of magnesium 
lauryl salicylate. 

The Court: What additive is that? 

The Witness: That is a detergent additive. 

By Mr. Limbach: 

Q. It is also a phenate? A. It is the magnesium. 

The Court: No corrosive additive in there? 

The Witness: That particular compound was a new 
one, but happened to be a phenate made in our laboratory, 
but it is of a class Neely disclosed in his patent. 

It shows some detergent action as indicated by the B 
after thirty hour inspection. 

69 The early part of the test w r as clearer. The same 
additive was not used and to some extent inhibited 
corrosion. 

The figures are not too significant at thirty hours. 

However, it had not prevented filling of the ring groove, 
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and as indicated at the next two inspections certain early 
deposits were changed to a worsening, deposits greater 
after sixty hours than observed with the untreated oil. 

I interpolate at that figure a very large number, in fact 
nearly all soluble metal compounds have the effect of in¬ 
creasing deterioration of the oil unless they are a very ])ar- 
ticular class of compound. 

So this was not unexpected. 

The third test was the same base oil. 

The Court: Inhibitor, is it? 

The Witness: Containing inhibitor, new compound lj>ase 
discovered, using again very low percentage—the third is 
the oxy-phosphate, not the thio—the third test is of ah oil 
oxy which corresponds in every respect to the new com¬ 
pound I have referred to previously, made by Asseff, when 
he made the salt of methyl-cvclohexy. The only difference 
is in the present replacement of the sulphur of Asseff. j 

I 

i 

By Mr. Limbach: 

Q. It is then an example of the oxy-inhibitor of Ne^ly; 
right? A. Right, in every other respect it has the 
70 same structure except as to oxidation of oxygen for 
sulphur. 

The loss of weight is 53 grams, whereas untreated oil 
had 120. 

The metal had practically no effect on the deposit^ as 
indicated by the letters C and D, and it had not prevented 
rings sticking. One ring slightly stuck at thirty hotirs, 
loosened up on further operation, became slightly stuck 
there at 150 over three hours were stuck. 

The test on an oil percentage of the same compound hnd 
also run for thirty hours, because at the end of that time 
only two rings were stuck. 

Test number five, has one per cent of metal of a com¬ 
pound which is exactly like that in test number four in 
every respect except it contains sulphur in place of two 
of the oxygen. 
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(^. May I interrupt to ask that additional agent in test 
number five, was it the new chemical compound invented 
by Asseff? A. Yes, it has his new chemical compound. 
Its performance, as indicated by that test, shows very effec¬ 
tive corrosion inhibitor at fifty, only 19 millimeter; yes it 
had little effect on the piston deposits. 

The test was stopped at 150 hours because one ring was 
stuck and the percentage of filling the oil rings was 20 per 
cent, which is considerable improvement over the 
base oil. 

71 Test number six vras on a lubricant which con¬ 
tained the same metal as was used in test number 

two, the magnesium engine and also contained the same 
compound as used in test number three, also in the same 
amount. In other words, that combination, the oxy-phos- 
phate and the detergent- 

Q. (Interposing) Is that the combination of the Neely 
patent? A. Yes, it is. It is a combination of the phenate 
with an oxy-phosphate, a degree of improvement which 
might have been expected and was not found, hence at 
ninety hours the amount of deposit was the same as found 
in the untreated base oils—one ring was stuck. There was 
S5 per cent filling of the oil ring groove and the loss in 
the weight of bearings was a little greater than found in 
the untreated oils. 

Now, this test is an illustration of the fact in general, the 
action of additives is specific. 

It depends on the kind of oil it is used with; whereas 
Neely had tested a very large number of combinations of 
this type in the base oil was the principal one available 
for him to test; and he found very good results in this 
particular base oil. The figures are good- 

The Court: (Interposing) That figure on the left re¬ 
fers to the viscosity of the oil? 

Mr. Limbach: By volume, by weight. It is the amount 
of mix. 

72 The Court: I w’ant that straight in my mind. 
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The Witness: Referring to number six now: tljie 
mineral oil 98.69 per cent is a little more than half per cent 
of oxy-phosphate. 

The Court: Number thirty is- 

Mr. Limbach: In the summer time we use an S. A. Eh 
forty; in the winter time it is S. A. E. ten. 

The Court: I wanted to get that straight in my mind. 

The Witness: It shows a degree of improvement. 

That could have been expected from Neely’s disclosure, 
in the Neely patent, and in my opinion, a likely explanation 
the base oil used in that test was very different from whkt 
Neely’s test wwk was on. 

Test number seven is exactly like test number six except 
increased the percentage of the oxy-phosphate. That gave 
a considerably improved result as to amount of deposits 
at C piston at ninety hours as compared with D for tljie 
untreated oils. It shows the loss of 244 millimeters at 
ninety hours. 

The next test is directly comparable with test number 
seven, except that the di-methyl-cyclohexyl—dithio-phos- 
phate—is used instead of the phosphate. The detergent 
is the same in both cases and the components of the tesjts 
differ only that the compounds in test number eig^it 
73 contained sulphur in place of oxygen used in tefet 
number seven. 

In that case, even at 150 hours, the amount of deposit 
had been reduced to a point where the piston was rat^d 
a D piston. 

There were no rings stuck, no deposits in the ring grooves 
and the bearings had a loss of 134 millimeters only as 
compared with 554 millimeters at 120 hours for the un¬ 
treated base oil. 

By Mr. Limbach: 

Q. Which of those tests represent Neely’s? A. Nun)i- 
bers six and seven. 
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Q. Which of those represent Asseff? A. Number 
eight 

The Courtj Would it be correct to say the difference 
between Neely and Asseff is the admixture of sulphur? 

The Witness: As represented by these particular com¬ 
pounds. In other words, you can convert a particular 
example of Neely's invention to Asseff by the substitution 
of sulphur in the oxygen content. 

The Court: You cannot? 

The Witness: You can convert. That is the only dif¬ 
ference between these two compositions. 

By Mr. Limbach: 

Q. Let’s take up- 

The Witness: (Continuing) I would like to do 
74 one thing before 1 leave that chart; that is, compare 
the results as shown by these engine tests when the 
phenate detergent is added alone—number two and when 
the thio is shown in number five. 

If you look at those two tests compare with the untreated 
oil and look at the test in number eight, you will see the 
result of the combinations w’ere entirely unexpected. They 
are so much improved as compared with results with metals 
added separately. 

By Mr. Limbach: 

Q. That is true with regard to particular property? 
A. Particularly as to amount of deposit: for example 
in test number two the piston is E at ninety. Two rings 
had 100 per cent fillings of the ring groove. What is shown 
in test number five had little effect on the deposits as 
compared with the base oil, but did have corrosion resist¬ 
ance. But if you will compare E at ninety and B at 120 
with a B, no piston ring stuck, no filling of the ring grooves 
at 150 on the combination, you will see the results are 
very much bitter than could have been expected. 
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The Court: At this time we will take a ten minute 
recess for the benefit of the reporter. 

(Thereupon, at 3:55 o’clock p. m. a ten minute recess 
was had.) 

75 (Thereupon, at 4:10 o’clock p. m. the trial of ^he 
above action was resumed subject to the recess.) 

Mr. Limbach: We have just marked for identification 
plaintiff’s Exhibit No. 8, and I have asked the witness!to 
tell us what it is. 

(Thereupon, the document referred to was marked by 
the Deputy Clerk as Plaintiff’s Exhibit No. 8 for iden¬ 
tification.) 

The Witness: This is a table showing test results in 
Lauson engine tests, where in eaeh case oils drawn by two 
engines called for in the Asseff application, alcohol whijch 
the phosphophenate sulphur was reacted in order to majke 
component B was varied from one test to the next. 

It is also a variation of the metal in this series, although 
most of them are zinc. 

The Court: Except number seven- 

The Witness: Component in case number seven-- 

The Court: (Interposing) Is zinc. 

The Witness: The characteristic there, a mixture of 

| 

alcohols was used. 

The Court: No sulphur in number seven? 

The Witness: Yes, sir, it is introduced by the phos¬ 
phorus thio sulphur in number five. 

The Court: Oh, I see. 

By Mr. Limbach: 

76 Q. So it differed from the others only in ijhe 
character of alcohol mixture? A. Yes. 

Q. In general, what do you, what did the test on tiiis 
show, Mr. Smith? A. They show a remarkably favorable 
result, a beneficial result from the use of the compounded 
components, even taking the weight valuation in the metals 
used to prepare them. 
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Q. Now, 1 hand you another chart which I should like 
to have marked for identification plaintiff’s Exhibit No. 9. 

(Thereupon, the document referred to was marked Plain¬ 
tiff’s Exhibit No. 9 for identification.) 

Q. I ask you what that is. A. This is a similar chart 
showing the Lauson engine results when oils were tested. 

In every case it is the same base oil, which contains the 
two components of the Asseff invention, by showing the 
effect of using various metals particularly in the component 
B, as well as in the detergent component. 

The various metals included in this table, as part of 
the component B, are barium, bismuth, calcium, cobalt, 
magnesium, nickel, tin, zinc, and so on, showing a very 
wide range, not only of metals but types of metals. 
77 Q. I hand you another chart—do you have further 

comment regarding the results? A. Again, the re¬ 
sults are remarkably uniform in showing a very consider¬ 
able improvement in the performance of base oils as a 
result of the treatment of the combined components. 

Q. I hand you another which I should like to have 
marked for identification Plaintiff’s No. 10. 

(Handing chart to Clerk.) 

(Thereupon, the document referred to was marked as 
Plaintiff's Exhibit No. 10 for identification.) 

Q. I would like to ask you what that is, sir. A. This 
chart is in slightly different form, in that a second check 
appears in the right, at the right of the chart, showing 
results of Lauson engine tests on a composition which is 
the same composition shown in the left, under the heading, 
“Compositions’’ except that the detergent has been omitted. 

In other words, the differences in the compositions tested 
as indicated in the right-hand column, as compared with 
the series of columns next to the left, is only in the omission 
of the detergent. 

It demonstrates then a very remarkable improvement 
by including the detergent as compared with the two- 
component properties. 




71 


Q. I hand you another chart which I will ask to h^ve 
marked Plaintiff’s No. 11 for identification. 

78 (Thereupon, the document referred to was marked 
as Plaintiff’s Exhibit No. 11 for identification.) 

Q. 1 ask you what that is? A. This chart is similar 
to the previous one except that test results shown in t|he 
series of columns to the right shows what happens wh|en 
the thio phosphate ester salt was omitted when component 
B was left out and only the detergent omitted. 

Again it is a very remarkable improvement which is 
demonstrated by adding the component B to the tjwo 
component compositions, which includes only the detergent 
and the oil. 

Q. Now, I hand you another chart which I will ask 
to have marked for identification as Plaintiff’s No. 12. 

(Thereupon, the document referred to was marked as 
Plaintiff’s Exhibit No. 12 for identification.) 

Q. I ask you what that is? A. This demonstrates 
the cooperation of the two components of the Assjeff 
invention in much the same way as was demonstrated in 
Exhibit No. 7, where each of the components were adc|ed 
separately to the oil, and the two component compositions 
tested and compared with the results obtained all thifee 
components, with both additives included in the oil. 

These series of tests, as in example number one on tlpds 
chart (indicating) show first the test results wl^en 

79 the oil and detergent are used alone; and next to 
the right of that is the oil and the thio phosphajte. 

That is component B of Asseff’s invention, and at the 
right, this series of columns (indicating), right under 
“Empire Composition”, show test results when both A ahd 
B, the detergent and the thio phosphate was included in 
the same composition. 

Example number one is the same set test as in Exhibit 
No. 7, I believe. 

In example number two the same component B is used, 
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but is a different detergent—barium petroleum sulphonate. 

Q. That barium sulphonate acid- A. (Interposing) 

As shown in the series of columns furthest to the right, 
the performance of the composition that includes both 
A and B is very good; whereas the tests, separate compo¬ 
nents, separate additives, would indicate no such remark¬ 
able improvement. 

Both the detergency and corrosion should be expected. 

Example three uses still a different detergent, calcium 
petroleum sulphonate. 

In example four the same components are used but in 
lower percentage as to component B. 

Sample five is similar to example four except in mixture 
of alcohols used in the separate component B. 

Example six a different metal is used in comparing 
component B and also there is a different component 

50 or detergent. 

Examples seven and eight there is shown a variety 
of the components and in every case, separate components 
are very clearly demonstrated as indicated by the test 
results in the series to the right. 

Q. The data on the show card chart as introduced in 
Exhibit 7 and the data of Exhibits 8 to 12, was all obtained 
from what type of test? A. The Lauson engine test, 
high piston temperature procedure. 

Q. And that is the Lauson engine test as outlined in 
Plaintiff's Exhibit No. 5 for identification? A. Yes, sir, 
as identified by high temperature piston procedure. 

Q. I hand you another chart and will ask -to have this 
marked as Plaintiff’s Exhibit No. 13 for identification. 

(Thereupon, the document referred to was marked as 
Plaintiff's Exhibit No. 13 for identification.) 

Q. I will ask you what that is? A. The first part of 
it, under the heading “Chevrolet L-4” test- 

Q. (Interposing) Incidentally, is that the same Chev¬ 
rolet L-4 test about which you heard Mr. Willey 

51 testify earlier today? A. Yes, sir, it is. 







It shows results when the two temperature te^ts 
used in the engine, which differed in the case of the second 
component, as given in the combination, was a phenate 
product in one case and an unphenate in another. 

Let me explain further—composition A is a combination 
of Asseff’s invention which was compared, in which com¬ 
ponent B was compared by—which is an alcohol, and the 
hydroxyl group attached to a non-benezenoid structure. 

Q. Is that non-benzenoid structure referred to in cla|im 
two, in issue? 

The Court: What do you mean by a “non-benzenpid 
structure”? 

The Witness: Intended to refer to the benzenoid r}ng 
and the hydroxyl group, which has well-known character¬ 
istic properties, which make all of its compounds different 
in properties from those to be obtained when the character 
of that ring is changed. 

The Court: I wanted to make certain as to the use of 
the word “structure”. You are not talking about the-^— 

The Witness: (Interposing) Elechoneer structure. 
Benezonid structure is when you have attached that ring 
you have a class of production of phenate highly acid in 
character. 

Now the metals referred to in Asseff’s claims, 
82 even the non-benzenoid represented in this pair of 
tests by di(tertiary-amyl-cvclohexyl). That is :he 
cyclohexyl has an additional group. 

Q. Different from composition A; right? A. Right 

Q. And what was the corresponding difference in com¬ 
bination B? A. That was prepared in the same wa}— 
composition B was prepared in the same way of di( tertia ry- 
amyl-phenyl) instead of a benzenoid metal. 

Q. Metal outside of Asseff’s claim? A. Yes, sir. 

Q. So combination A is a compound included within 
Asseff’s claim, and combination B falling outside of ^s- 
seff’s? A. Right. 
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Q. What do those tests show? A. The performance 
in two is first loss in weight of the bearing. Loss in weight 
of the bearing where the metal tested was combinations 
A, which is shown at three successive periods—sixteen and 
thirty-six and forty-four hours; and four, combination B 
at the same intervals of time. 

Q. Is there an indication there of the detergency rating 
of the engine and component? 

The Court: You say detergency rating; do you mean the 
presence of sludge based on tests already explained? 
S3 The Witness: Under detergency rating, at forty- 

four hours, you will find first the overall rating. 

Combination A is 98.7. 

The Court: That contains the parts mentioned upon 
which the test is predicated? 

The Witness: As an example, no important ordnance 
parts: the rating is given separately, which had a rating 
out of a possible ten which is a perfect rating. 

By Mr. Limbach: 

Q. What is the loss—on that same sheet? A. Those 
are the stand Lauson engine tests as referred to pre¬ 
viously, applied to two compositions C and D as defined 
here (indicating). 

Again these differ only as to the preparation of compo¬ 
nent B. 

In this pair of test compositions, C is one prepared in 
accordance with Asseff’s invention in which component 
B was made from reaction product of di(dicapryl-cvclo- 
exyl) with phosphorus phenate sulphate. 

Combination D, however, was prepared from the clearly 
phenyl of petroleum compound, which is not included in 
the Asseff claim as described as “Asseff’s Claim Two”. 

The Court: Does the heading “Piston Cleanliness” 
refer to the exhibit under the Lauson test? 

The Witness: Right. 
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84 By Mr. Limbach: 

Q. And that data is indicative and presumably 
self-explanatorv of the results given; is that right, Dr. 
Smith? A. Right. 

Q. Now, I hand you a further exhibit and will ask that 
this be marked for the purpose of identification as Plain¬ 
tiff’s Exhibit No. 14. 

(Thereupon, the document referred was marked Plain¬ 
tiff’s Exhibit No. 14 for identification.) 

Q. And I will ask you what that is ? A. That is a list 
of the concentrates sold by the Lubri-Zol Corporatiin, 
which are covered by the claims now standing in the Assiff 
application. 

Q. In other words, that is a combination of the Lauspn 
concentrates which it sells, including the Government nuin- 
ber- 

The Court: Contained number 735, 748, and so forlfh, 
which Mr. Holland testified to. 

Mr. Limbach: Right, Your Honor. 

The Witness: I would like to explain what is at the he^d 
of this table. It further identifies the constituent B hs 
defined in the Asseff claim. 

As in every case it sells concentrates being made from 
an alcohol or mixture of numbers 6 to 8. 

By Mr. Limbach: 

85 Q. Do you consider that there are any additional 
entries on there which require explanation? A. Y^s, 

the second pair of columns, under constituent A shows tbe 
detergent, the first of the two columns indicating the p^r 
cent of the detergent present in the concentrate, and in tlfte 
next column is the name of the petroleum compound whitjh 
was used as a detergent. 

The next pair of columns under the heading constituent 
B show first, percentage of concentrate B, that is, in tlje 
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concentrate; and in the next column the metal, which was 
used in the salt of concentrate B. 

The Court: Would you conclude 738 was the best of the 
concentrates? 

The Witness: It certainly would be a proper conclusion 
that it was the most versatile as to its being applied to a 
wide variety of metals, because, as shown by Mr. Holland 
and Mr. Willey, a very wide variety of base oils were 
included under those that were qualified. 

The Court: Well, my question was one of kinds that 
you sold in all that combination—the high sale was 1,259,- 
046, also contained a metal being barium. 

The Witness: The explanation, Your Honor, I believe 
is likewise in the fact they have a given cost in oils which 
could be qualified with that concentrate more so than with 
the others. 

S6 Mr. Limbach: I have just one or two additional 
questions, Your Honor, then I am through with this 
witness. 

(Thereupon, Mr. Limbach conferred with his associate, 
Mr. Nelson). 

Mr. Limbach: That is all. Your Honor. 

Cross Examination 


By Mr. Reynolds: 

Q. Now, in this chart, offered as Exhibit No. 14, to 
which you have just referred, under constituent B, there 
is listed there the metal zinc; do you see that? A. Yes; 
in which concentrate? 

Q. The second column under constituent B. A. Yes. 

Q. What particular zinc compounds are used in number 
735 and number 738? A. Those were prepared as indi¬ 
cated above by reacting phosphophenates with a mixture 
of alcohols having a number of carbon items made in a 
range from six to eight. 
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Q. Do you know what particular compounds were ipsed 
in those particular numbers? A. I know how they vfere 
prepared. 

Q. What I want to get at is this: You mentioned a 
particular zinc compound which you said Mr. Asseff ^iad 
invented. A. Yes. 

87 Q. Those were or not included, to your knowl¬ 
edge? A. It was included. 

Q. In numbers 735 and 738, included; right? A. Yep. 

Q. And also in 745? A. Yes. 

Q. Now, number 746 has a barium compound; right? 
A. Right. 

Q. Do you know what that was? A. Grease- 
instead of zinc. 

Q. Now, each of the claims or at least most of the claims, 
an arsenic and selenium compound; have you done jmv 
experimenting in those? A. Yes, sir. I haven’t tljose 
results with me. 

Q. Can you tell me how they compare, sir? A. They 
are very much more difficult to compare. They are mpch 
more costly, so they compete on a cost basis under the 
present system so that they would not be used commerciajlly. 

Q. How about arsenic as compared with phosphorus? 
A. I have very little information on that. I don’t remem¬ 
ber what the test results were. 

Q. Did you make a distinction? A. We were inclined 
to pay little attention to them at the present time because 
of the danger of poisoning. 

88 Q. Now, was it your testimony that the particular 
detergent and mixture that are developed were either 

developed separately before they were combined? A. Yes. 

Q. And each one found to be valuable alone; right? 
A. That would depend upon your interpretation of the 
term “valuable”. 

Q. How did you come to think of tying them together? 
A. Because of the fact that the mixture, the thio phosphate 
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ester salt, that I have referred to, has a new compound 
which Mr. Asseff prepared, was found to be effective in a 
wide variety of oils. 

Q. Well, how did that suggest that you try it with a 
detergent? A. Because it was effective when there was 
that degree of variety in the oil that suggested it might 
also be effective, further effective as to the combination. 

Q. So before you tried them together you anticipated 
you might get beneficial results? A. Might find some 
reduction in corrosion or some improvement in corrosion 
resistance when the component B, the zinc thio phosphate 
ester salt, when added to an oil that contained a detergent, 
that was expected, yes. 

Q. But the results exceeded your expectations? A. The 
results as to the improved detergency were 
89 quite unexpected. 

Q. Referring to the Neely patent, that was the use 
with oil of a detergent of the character used by Asseff; isn’t 
that true? A. The one that had been developed in our 
laboratory was sufficiently different from the particular 
samples given by Neely; so I vrould not know how to answer 
your question. 

It was a member of the same class and it was a phenate. 

Q. Detergent within the meaning of these claims were 
also effective? A. Yes. 

Q. The same detergent you are claiming in here, de¬ 
tergent came within the scope of the present claim, and 
also with that detergent an inhibitor? A. The combina¬ 
tion was with a detergent of that same class—a metal which 
I characterize as an inhibitor. 

Q. And he said this inhibitor then prevented sticking 
and corrosion; true? A. I think that is included among 
his statements. 

Q. Rutherford also has an inhibitor and that inhibitor 
comes within the present claims ? A. Yes. 
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Q. And he says also it would prevent sticking ^nd 
corrosion? A. I believe so. 

90 Q. Still you think it would not be obvious theh to 
Rutherford’s inhibitor in place of Neely’s? A. In 

view of’what Neely has to say, no. 

Q. Do you dispute the fact Neely and Rutherford $ay 
their inhibitors do the same thing; isn’t that true? A. jAn 
inhibitor is an inhibitor, it was called that because it Was 
expected to inhibit. 

Q. Can you think of any inhibitor other than in the 
Neely compound for the one he uses? A. No. 

Q. You think his patent is of such a nature to discourage 
anyone from trying such a conclusion? A. Ido. 

Q. Well now, suppose someone gave you the Neely 
patent to experiment, would you consider that to be help¬ 
ful? A. It would not be helpful if anyone gave me any 
patent. 

Q. What you try? A. It would depend on what I Had 
found in past experience to have been nearest similar-Hin 
the nearest similar field, is what I would try. 

Q. Your experience having been what has been, wljiat 
you would try? A. I don’t know how to answer that. 

The Court: Well, would you take Rutherford’s 

91 inhibitor and put it with Neely’s—reading wljiat 
Neely had to say? 

The Witness: In view of the knowledge I have nbw, 
yes. As to the knowledge I would have had if I had simply 
read Neely’s application, I have no idea; because it does 
not suggest anything. 

The Court: Suppose you read Neely’s? 

The Witness: Then I would include among the injhi- 
bitors I tried those from my own experience have provjed 
to be the best inhibitor. 

The Court: Isn’t it possible you might conclude, by 
virtue of what Neely disclosed and Rutherford disclosed, 
that you would include the detergent of Rutherford 
with Neely’s? 
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The Witness: Yes, if you were speaking of presum¬ 
ing— 

The Court: That is what has been all the way through 
in this field of experimentation, in order to get a combina¬ 
tion of a perfect detergent—I am assuming the proposition 
of these concentrates added to base oils to get as near as 
perfect results as you can. 

Number one, the abolition of sludge and also the abolition 
of corrosion. 

The Witness: Yes. 

By Mr. Reynolds: 

Q. Then if you were experimenting with a view 

92 to improving Neely’s compound, one thing that would 
suggest itself to you would be to try different inhi¬ 
bitors, would it not? A. One thing that w’ould be inevita¬ 
ble must be a program to try combinations of whatever 
happened to be most effective as a detergent with whatever 
happened to be most effective as a corrosion inhibitor; and 
including all of those combinations in the program, after 
an exhaustive program, it would undoubtedly include some 
of the class claimed by Neely. 

Q. Now, I understand you agree, your program would 
be to try different inhibitors? A. If they were exhausted, 
yes. 

Q. And one by Rutherford would be tried naturally as 
the results-A. (Interposing) Of what? 

Q. Of the determination after the determination of 
trying various inhibitors. A. Yes. 

Q. But if it were tried, in your opinion, you would try 
the result unexpectedly good? A. Yes. 

Q. Results are frequently unexpected good, aren’t they? 
A. Yes. 

Q. That is why we experiment, don’t we? A. Yes. 

93 Q. Referring to these comparative tests you have 
described, isn’t it a fact vou have not actuallv tried 
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any found specifically by Neely? A. Specifically found 
by Neely? 

Q. Yes. A. No. 

Q. Will you point out one that you have tried? Ai. I 
will have to refer to some of the charts. I am not sure this 
answers your question. 

Exhibit A, example number seven, shows as the 
shows- 

The Court: What exhibit are you referring to? 

The Witness: Exhibit number eight, example number 
seven. 

The Court: I am sorry. 

The Witness: The metal is shown in the composition 
there, one per cent, I believe is one of the specific deter¬ 
gents disclosed by Neely. 

By Mr. Reynolds: 

Q. I don’t think I made it clear. 

Neely describes the use of an oil plus certain detergents, 
plus certain inhibitors. A. Yes. 

Q. Have you tried an oil disclosed by Neely ^lus 
94 an inhibitor disclosed by Neely? A. Not this Spe¬ 
cific one, no. 

Q. So you have made no tests of them? A. In vjiew 
of Neely’s exhaustive tests with regard to this base oil, no. 

Mr. Reynolds: The answer is no. 

The Court: His answer is no. 

| 

By Mr. Reynolds: 

Q. You say exhaustive tests Neely made; do you mean 
those described in his patent? A. Yes, we were also 
familiar with the metal made commercially under that 
patent. 

Q. In these comparative tests, I notice you have used 
different proportions of the thio compound from those of 
the oxv compounds; why was that done? 
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Mr. Limbach: Which exhibit do you refer to? 

Mr. Reynolds: Exhibit seven, if you have it. 

(Continuing) 

Number six there, where you use the oxy compound, you 
use fifty-six hundredths of the per cent of it, and number 
seven you use one per cent, number eight one per cent; why 
is that? A. We happen to have the tests shown in number 
eight, that complete series. At an early date in our test 
program we had tested the lower amount of the oxy 
phosphate. But to make a proper comparison, we 
95 added to the series of tests the weight one shown in 
number seven where the oxy was present as in the 
example eight, to complete the series, and to make 

Q. Six and seven show the compounds in different 
proportions? A. Right, and seven and eight to different 
proportions of the same compound. 

Q. Now wouldn’t you say a considerable amount of the 
superiority—alleged superiority—of these engines come 
from that new zinc compound that has been developed? 
A. No. 

Q. Isn’t it a fact the compounds used most commercially 
included that new zinc compound? A. Yes. 

Q. You say it had nothing to do with it? A. 1 didn’t 
say it had nothing to do with it. I am trying to answer 
your question where you say “considerable”. 

Q. Can you explain why in overwhelming amount? 
A. Because it is produced at a low cost—the result would 
be accomplished at the lowest cost. 

The Court: Arsenic is a metal ? 

The Witness: Used instead of barium selenium arse¬ 
nic. 

The Court: I will confess my memory has been re¬ 
freshed. We use arsenic in the criminal side of the 
96 court for different purposes. 

The Witness: It is a metal poisoning. 

The Court: The witnesses use both. We are familiar 
with it in the more vulgar sense. 
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The Witness: In answer to your question, Your Honor, 

we use overwhelmingly the zinc compound which appears 

in actual commercial use, which was the result of the fact 

7 # | 
you could accomplish a given result at the least cost; by 

using the zinc compound. 

Mr. Reynolds: That is all. 

Mr. Limbach: Nothing further than to take care of ! the 
matter of the introduction in evidence of the exhibits. 

I still have to introduce Exhibit one, certified copy of t[his 
file. 

Now I offer in evidence all of the remaining Plaintip’s 
Exhibits, 1 to 15, inclusive, as to the submission of the 
matter on briefs. 

(Thereupon, Plaintiff’s Exhibits Nos. 1 to 15, inclusive, 
were received in evidence, and so marked as Plaintiff’s 
Exhibits Nos. 1 to 15 inclusive in evidence.) 

Mr. Reynolds: I would like to offer defendant’s Exhibit. 
This is in the Patent Office. j 

The Court: I would rather have it on briefs. I dqn’t 
think the hearing in this case particularly helpful. 

97 Mr. Reynolds: How soon would you like to h^ve 
it? 

The Court: I have made notes as I went along. ' 

Mr. Nelson: That is agreeable. 

The Court: With reference to the brief, you will w£nt 
to read the transcript and reorient yourselves as to wjiat 
transpired here. 

Mr. Limbach: Twenty days after the receipt of pie 
transcript. 

The Court: That leaves it a little indefinite. M^iss 
Collins is here every day. That means her ability to £et 
the transcript out is going to be somewhat restricted to 
what goes on here every day. 

I would like to have it out of the way by the time Court 
adjourns for the summer recess. 

So suppose I give you one month. Is that agreeable i 

Mr. Limbach: Yes, Your Honor. 
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The Court: June 20. That gives you plenty of time. 

Mr. Reynolds: I can file it at the same time. 

The Court: The issue is very simple. Why not let me 
have it by June 20 T 

Mr. Limbaeh: Both filed the same day; no reply brief. 

The Court: If I do, I will first let you know\ 

It has been very interesting, gentlemen. 1 have 
9S been very glad to have you here. 

Mr. Limbaeh: I appreciate that the Court stayed 
over as an accommodation. 

The Court: Very well, gentlemen. 

(Thereupon, at 5:10 o’clock p. m. the hearing in the 
above-entitled matter was concluded.) 
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EXHIBITS 

PLAINTIFFS’ EXHIBIT I 

1 Petition and Power of Attorney 

To the Commissioner of Patents:— 

Your Petitioner, PETER A. ASSEFF, a citizen of the 
United States, and a resident of Cleveland, County of Cijya- 
hoga, State of Ohio, whose Post Office address is 1606 
Holyrood Road, Cleveland, Ohio, prays that Letters Patent 
may be granted to him for the improvement in 

Lubricating Composition 

set forth in the annexed specification; and he hereby ap¬ 
points MESSRS. OBERLIN, LIMBACH & DAY, a firm 
composed of John F. Oberlin, 0. C. Limbach and William 
R. Day, 909 Leader Building, Cleveland, Ohio, (registration 
No. 14609) his attorneys in this application, with 
power in the premises. 

Peter A. Asseff 
Specification 

To all whom it may concern:— 

Be it known that I, PETER A. ASSEFF, a citizen of the 
United States and a resident of Cleveland, County of Cuya¬ 
hoga, and State of Ohio have invented a new and useful 
Improvement in 

Lubricating Composition 

of which the following is a specification; the principle! of 
the invention being herein explained, and the best mpde 
in which I have contemplated applying that principle so 
as to distinguish it from other inventions. 

2 This invention relates as indicated to improved 
lubricants and more particularly to compounded 
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lubricants which comprise a mineral lubricating oil base, 
the properties of which affecting its use as a lubricant 
will be improved bv the inclusion therein of an addition 
agent, or combination of addition agents. 

Refined mineral lubricating oils while useful over a wide 
range of applications, are, nevertheless, not satisfactory 
for certain uses either on account of their tendency to de¬ 
teriorate or on account of their inability to withstand 
high film pressures or otherwise perform the lubricating 
function required. 

It is a principal object of this invention, therefore, to 
provide a compounded lubricant which while including a 
mineral oil base has properties which cannot be secured 
by the use of mineral oil alone. 

Other objects of the invention will appear as the de¬ 
scription proceeds. 

To the accomplishment of the foregoing and related ends, 
said invention then comprises the features hereinafter 
fully described and particularly pointed out in the claims, 
the following description setting forth in detail certain 
illustrative embodiments of the invention, these being in¬ 
dicative, however, of but a few* of the various ways in 
which the principle of the invention may be employed. 

Broadly stated, the compounded lubricating composition 
of this invention may be defined as comprising a hydro¬ 
carbon oil, such as a mineral lubricating oil, the ability of 
which to more fully perform the lubricating function, under 
a wide variety of conditions, is, in part at least, 
3 dependent upon the combined presence therein of 
(a) a component functioning as a detergent and (b) 
a compound which may be described as a salt of an acidic 
reaction product obtained by reacting an organic hydroxy 
compound with a reagent of the class consisting of those 
containing both phosphorus or arsenic and sulphur or 
selenium. The component (b) has generally as one of its 




87 


functions, that of an inhibitor, and will hereinafter for c^u- 
venience be referred to as the inhibitor component. 

The Oil Base j 

The primary component of my improved lubricating 
composition is a hydrocarbon oil such as mineral lubricat¬ 
ing oil. In certain embodiments of my invention it is con¬ 
templated to prepare a concentrate which is designed 
however to be used in preparing a final blend for uSe, 
and which contains a major proportion of hydrocarbpn 
oil. The concentrate may contain less than a major amount 
of hydrocarbon oil, or alternatively the hydrocarbon pil 
may be entirely omitted from the concentrate. 

I 

In its principal embodiment, however, my improved }u- 
bricant will comprise primarily a hydrocarbon oil such jas 
a mineral lubricating oil or synthetic hydrocarbon lubricat¬ 
ing oil. Since my invention may perhaps be defined as tjhe 
provision of particularly identified materials for use in itn- 
proving lubricating oils to which they are added, the oil 
base may be any oil which may be used as a lubricating 
medium. 


A large field of use for lubricants of the character to 
which my invention relates is in internal combustion 
engines such as the spark-ignition and Diesel types. Itjis 
desirable to use for this purpose an oil base whibh 
4 has a high viscosity index, for example, above 55 on 
the Dean and Davis scale, and preferably above 75. 
It is many times advantageous to use an oil base having 
a viscositv index of 100 or more. 


In order to obtain such high V. I. oils fom Midcontinent 
and Coastal crudes, it is essential to subject them to rather 
drastic solvent extraction methods. Even when such o^ls 
are derived from Pennsylvania crudes, there is a distinct 
advantage in using such drastic refining methods. 


Such highly refined oils, and particularly those having 
a high viscosity index which have been thus drastically 
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refined, while generally improved by such refining, never¬ 
theless have an increased tendency to be corrosive to cer¬ 
tain sensitive metals such as are used for bearings. While 
the amount of engine deposits formed by such highly re¬ 
fined oils may be reduced by such refining methods, the 
character of such deposits may become more objectionable. 
For example, the character of carbon deposits from dras¬ 
tically refined oils is frequently extremely hard. 

The viscosity of the oil base used will depend on the 
type of service for which the lubricant is designed. In 
general, a compounded lubricant made in accordance with 
my invention should have a viscosity for a particular use 
which is the same as that viscosity of a plain mineral 
lubricating oil used for the same purpose. For 
5 example, for most internal combustion engines of the 
usual automotive type, the viscosity will be within 
the S. A. E. 10, S. A. E. 20 and S. A. E. 30 range; while for 
heavy-duty and aviation engines higher viscosity ranges 
are sometimes used, for example the S. A. E. 40 and 
S. A. E. 50 range. 

Throughout the following description of my invention, 
reference will be made to certain components which should 
be present in the oil base to provide the improvements to 
which this invention particularly pertains. It is to be 
understood that the composition as made up for com¬ 
mercial use may, on occasion, desirably contain such other 
conventional addition agents as are not incompatible with 
those to which this invention relates. Thus there may be 
used in the finished blend, not only the characterizing com¬ 
ponents of this invention, but also conventional pour point 
depressors; extreme pressure addition agents, etc. 

The Addition Agents 

As previously indicated, my invention is concerned with 
lubricating compositions characterized in that they contain 
both a detergent and an inhibitor of a particular type. 
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It is believed desirable to more particularly identify 
these components separately, and I shall, therefore, t^ke 
up for consideration that class of materials which may be 
used as the detergent component of the improved lubri¬ 
cating composition of my invention. 

6 The Detergents 

By the term detergent, I mean to include those 
materials which when added to a hydrocarbon lubricating 
oil will reduce the amount of deleterious deposits fornled 
in an internal combustion engine when the oil is used as a 
crank case lubricant. 

Examples of such materials are stable oil soluble metal 
containing organic compounds in general, and more par¬ 
ticularly such compounds which contain the -XM radicle 
where M is a metal, and X is an element of the class con¬ 
sisting of oxygen, sulphur, and selenium. It will be noted 
that these three elements are members of Group VI of 
the Periodic Table, oxygen being the first member of tjiis 
group, sulphur and selenium being the next two members 
in the right-hand column of such group. In other words, 
these are the first three non-metallic elements of Group ^1. 

The XM radicle in such detergents may be in the form 

of the ^C-X-M radicle, such as in the metallic alcoholates, 

phenates, carboxylates, and the corresponding thio com¬ 
pounds. Or it may be in the form of the Y-X-M radicle, 
where Y is an acid forming element, such as in the salt- 
esters of sulphuric and sulphurous acids and the corre¬ 
sponding thio acids; and in the salts of phosphonic, pl^os- 
phinic, sulphonic, and sulphinic acids, and the correspond¬ 
ing thio acids. Additional examples of such detergents 
are the corresponding compounds derived by substituting 
arsenic for phosphorus, and selenium for sulphur. 

Compounds of this type have the general formula:— 

R v X Y(X’M) 

(n-2a-b) a b 
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Where: 

R is a radicle selected from the class consisting of R'- 
and R'-X"-, in which 
7 R' is an organic radicle, 

X, X' and X" are the same or different elements 
of the class consisting of oxygen, sulphur and selenium;- 
X when when present being connected to Y by a double 
bond, 

M is a metal, 

Y is an acid-forming element, 
n is the valence of Y, 
a is an integer which may be zero, 
b is an integer which is at least one 
(n-2a-b) is at least one. 

The organic radicles which, for example, are included 
within the s cope of R' in the above formula are such as 
the following:— 

Table No. 1 

I. Hydrocarbon radicles : 

A) Alkyl radicles 

Amyl (n, iso, sec. and tertiary) 

Lauryl 

Cetyl 

Carnaubvl 

Ceryl 

Montanvl 

Mellisyl 

Myricvl 

Lacceryl 

Psyllicyl 

B) Aryl radicles 

Phenyl 

Xenyl 

Naphthyl (alpha- and beta-) 

Anthracyl 

Phenanthryl 
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C) Cyclo-alkyl radicles 
Cyclopentyl 
Cyclohexyl 
Cycloheptyl 
Cyclohexyl-cyclohexyl 
8 D) Alkylated aryl radicles 

Radicles formed by the alkylation of aryl 
radicles, such as those listed above (13), 
with any of the alkyl radicles, e. g. those 
listed above (A), or with any of the follow¬ 
ing:— 

Methyl 

Ethyl 

Propyl (n-, and iso-) 

Butyl (n-, iso- and sec-) 

Specific examples of alkylated aryl radicles 
are as follows:— 

Cresyl 

Xylyl 

Trimethyl-phenyl 

Ethyl-phenyl 

Tetra-ethylphenyl 

t-Amyl-phenyl 

Lauryl-phenyl 

Cetyl-phenyl 

Ceryl-phenyl 

Methyl-naphthyl 

Iso-propyl-naphthyl 

t- Amyl-naphthvl 

Lauryl-naphthyl 

Cetyl-naphthyl 

Iso-propyl-xenyl 

t-Amyl-xenyl 

Lauryl-xenyl 

E) Alkylated Cyclo-alkyl radicles 

Radicles formed by the alkylation of cyclo¬ 
alkyl radicles, such as those listed abote 
(C), with any of the alkyl radicles, such 



as those listed above. Specific examples 
are:— 

Methyl-cyclohexyl 
Dimethyl cyclohexyl 
t-Amyl cyclohexyl 
Lauryl cyclohexyl 
Cetyl cyclohexyl 

Cyclo-alkylated aryl radicles, e. g. 
Cyclohexyl-phenyl 
Cyclohexyl-xenyl 
Cyclohexvl-naphthyl 
Arylated-alkvl radicles, e. g. 

Benzyl 

Phenyl-ethyl 

Phenyl-amyl 

Phenyl-lanryl 

Phenyl-cetyl 

Xenyl-methvl 

Xenvl-ethvl 

Naphthyl-methyl 

Naphthyl-ethyl 

Cyclo-alkylated alkyl radicles, e. g. 
Naphthenyl 
Hexahydrobenzyl 
Cyclohexyl-ethyl 
Cyclohexyl-amyl 

Arylated cvclo-alkyl radicles, e. g. 
Phenyl-cyclohexyl 
Xenyl-cyclohexyl 
N aphthvl-cy clohexvl 
Mixed radicles, e. g. 

Methvlcyclohexyl-phenyl 

Amylcyclohexyl-phenyl 

Cyclohexyl-cresvl 

Cyclohexyl-xylyl 

Cyclohexyl amyl-phenyl 

Cvclohexvl-benzvl 

w fi * 
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Xylyl-cyclohexyl 

Lauryl-phenyl cyclohexyl 

Cetyl-phenyl cyclohexyl 

Phenyl-methylcyclohexyl 

Phenyl-amylcyclohexyl 

Xylyl-methylcyclohexyl 

Benzyl-cyclohexyl 

B enzyl-methylcyclohexyl 

Methylcyclohexyl-amyl 

Methylcyclohexyl-lanryl 

II. Oxygen-containing organic radicles 
A) Of the ether type, e. g. 

Methoxy-phenyl 

Ethoxy-phenyl 

Lauroxy-phenyl 

Cyclohexoxy-phenyl 

Phenoxy-phenyl 

Phenoxy-naphthyl 

Phenoxy-cyclohexyl 

Phenoxy-ethyl 

Phenoxy-lauryl 

Phenoxy-cetyl 

Amyl-phenoxy-ethyl 

Phenyl-ethoxy-ethyl 

-C2H4-O-C2H4- (derived from di-ethylene 
glycol) 

B) Of the ketone type, e. g. 

Acetyl-phenyl 

Acetyl-xenyl 

Acetyl-naphthyl 

Acetyl-lanryl 

Acetyl-cetyl 

Acetyl-cyclohexyl 

Acetyl-naphthenyl 

Lauroyl-phenyl 

Benzoyl-phenyl 

Benzoyl-naphthyl 
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Benzoyl-cyclohexyl 
Benzoyl-naphthenyl 
Benzoyl-lauryl 
Benzoyl-cetyl 
Stearoyl-phenyl 
Stearoyl-xenyl 
Stearoyl-naphthyl 
Stearoyl-amyl 
Stearovl-lauryl 
Stearoyl-cetyl 
Stearoyl-phenoxyphenyl 
Stearoyl-cyclohexyl 
Stearoyl-naphthenyl 
Naphthenoyl-phenyl 
Naphthenoyl-xenyl 
Naphthenov 1-naphthyl 
N aphthenoy 1-amyl 
Naphthenoyl-laurvl 
N aphthenoyl-cetyl 
Naphthenoyl-phenoxy-phenyl 
Naphthenoyl-cyclohexyl 
Phenoxybenzoyl-phenyl 
C) Of the ester type, i. e. 

Derived from hydroxy-esters by the re¬ 
moval of the hydroxyl group, as for ex- 
i ample, by the removal of the hydroxyl 
group from the following esters: 

1) Esters of hydroxy acids, e. g. 

Esters formed by substitution of any 
of the “R” groups listed above for 
one or more of the acid hydrogen 
atoms of the following acids: 

Lactic acid 
Hydracrvlic acid 
Citric acid 
Tartaric acid 
Ricinoleic acid 




95 


Hydroxy-stearic acid 
Hydroxy-chlorstearic acid 
Cyclohexanol carboxylic acids 
Hydroxybenzoic acids 
Salicylic acid 
Hydroxy-phthalic acids 
Hydroxy phenyl-benzoic acids 
Naphthol carboxylic acids 

11 2) Esters of polyhydroxy alcohols aid 

phenols in which at least one hydroxtyl 
group remains unsubstituted, for ex¬ 
ample—esters formed by esterifyijig 
the following so that at least oie 
hydroxyl group remains in the Re¬ 
sulting ester: 

Ethylene glycol 
Diethylene glycol 
Propylene glycols 
Butylene glycols 
Poly-hydroxy benzenes 
Dihydroxy-benzenes 
Resorcinol 
Catechol 
Hydroquinone 
Tri-hydroxvbenzenes 
Pyrogallol 

HI. Sulphur-containing radicles, e. g. 

any of the examples of oxygen-containing radicles 
in which at least one oxygen atom has been re¬ 
placed with sulphur. Specific examples of sulphur- 
containing radicles are: 

A) Of the thio ether type 

Thio-phenoxy-phenyl (CcHs-S-CcH*-) 
Thio-phenoxy-ethyl (C 6 H 5 -S-C 2 H 4 -) 
Thio-lauroxy-phenyl (C 12 H 25 -S-CGH 4 -) 
Thio-t-amyl phenoxy-phenvl 
(CsHu-C.H4-S-C.H4-) 
Thio-t-amyl-phenoxy t-amyl-phenyl 
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CsH 


11 


/ 

CsHu-C«H 4 -S-C«Hi- 


c 5 h 


11 


c 3 h 


11 



-CJL-S-CaH,- 


B) Of the thio-ketone type 

Thio-acetyl-phenyl 

Thio-benzoyl-phenyl 

Thio-stearoyl-phenyl 

Thio-naphthenoyl-phenyl 

Thio-stearoyl-cyclohexyl 

C) Of the thio-ester type, e. g. 

Derived from hydroxy-esters of thio-car 
boxylic acids. Examples of such radicles are 


S 

CHa-CH-d-OR 

T 

S 

CHa-CH-d-SR 

! 

0 

CHa-CH-d-SR 

! 
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S 

-CH 2 -CH 2 -S-C-R 

Where R is methyl, ethyl, butyl, amyl, 
lauryl, stearoyl, naphthenyl, etc. 

D) Radicles derived from hydroxy-organic poly¬ 
sulphides by removal of the hydroxy group, 
e. g. 


R 


/\/ 

k/ 


Sn 


R 

/y 

V 


I 


I 


where R is hydrogen or an alkyl or cyclo¬ 
alkyl group 

R-Sn-R'- | 

where R is an alkyl or cyclo-alkyl group 
and R' is an alkylene group. 

The metals which, for example, are included within the 
scope of M in the foregoing formula are such as the fal¬ 
lowing :— 
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Table No. 2 

Calcium 

Magnesium 

Barium 

Beryllium 

Strontium 

Aluminum 

Chromium 

Zinc 

Cadmium 

Cobalt 

Nickel 

Tin 

Silver 

Copper 

The metals of Group II of the Periodic Table will be 
found useful and of these the alkaline earth metals are 
preferable. 

13 The acid forming elements Y in the foregoing 
formula include the following for example:— 

Table No. 3 

Phosphorus 

Arsenic 

Sulphur 

Selenium 

Silicon 

Boron 

A list of examples of metallic alcoholates and thio- 
alcoholates which are included among the detergent ma¬ 
terials contemplated hereby is as follows:— 
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Table No. 4 

Aluminum butyl alcoholate 
Calcium cetyl alcoholate 
Calcium ceryl alcoholate 
Calcium myricyl alcoholate 
Calcium alcoholate of naphthenyl alcohol 
Calcium alcoholate of cholesterol 
Calcium alcoholate of naphthenoyl-benzyl alcohol | 
Calcium alcoholate of naphthenyl-cvclohexanol 
Calcium alcoholate of ceryl-cyclohexanol 
Calcium alcoholate of naphthenyl-thio-benzyl alcohol 
(calcium naphtheny 1-benzyl mercaptide) 

Calcium mercaptide of thio-cholesterol 

In order to be sufficiently oil-soluble, the metallic phen- 
ates require a solubilizing group. In other words, they 
must be derived from substituted phenolic compounds 
which contain substituent groups which have the effect of 
making the resultant metallic phenates sufficiently (j>il- 
soluble for the purpose. 

Representative examples of solubilizing groups whjch 
may be utilized as oil-solubilizing substituents in phenajtes 
are the following:— 

14 Table No. 5 

Lauryl 

Cetyl 

Camaubyl 

Ceryl 

Montanyl 

Myricyl 

Naphthenyl 

Naphthenoyl 

Stearoyl 

0 

•• 

-C-OR ! 

where R is lauryl, cetyl and ceifyl 
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In addition to the foregoing specific examples which are 
preferred, it should be noted that any of the groups given 
in previous Table No. 1 (other than those of class B and 
preferably those containing cyclo-alkyl alkylated cyclo¬ 
alkyl, and long-chain alkyl groups) may be used as solubil¬ 
izing groups on the phenates. 

Reference may be had to the following U. S. patents 
which disclose metallic phenates which may be used as 
the detergent component of the compounded lubricating 
composition of my invention:— 2,197,833 and 2,228,661. 

Additional specific examples of such stable oil-soluble 
metallic phenates are as follows:— 

Table No. 6 

Aluminum cetyl phenate 
Calcium cetyl phenate 
Calcium lauryl phenate 
Magnesium phenate of lauryl salicylate 
Calcium lauryl chlorphenate 
Magnesium phenate of lauryl chlorsalicylate 
Calcium phenate of di( tertiary amyl hvdroxy- 
phenyl) sulphide 

The carboxylic acid salts useful as detergents may be 
those derived from:— 

Table No. 7 
* 

(a) Fatty acids such as the following: 

stearic 

palmitic 

lauric 

dichlorstearic 

oleic 

(b) Cycloaliphatic acids, such as: 

naphthenic acids 

alkylated hexahvdrobenzoic acids 
lauryl hexahvdrobenzoic acid 
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15 cetyl hexahydrobenzoic acid 

alkylated phthalic acids 
lauryl phthalic acids 
dilauryl phthalic acids 
cetyl phthalic acids 
dicetyl phthalic acids 

(c) Aromatic substituted fatty acids, such as: 

phenyl stearic acid 
tolyl stearic acid 
xylyl stearic acid 
xenyl stearic acid 
naphthyl stearic acid 
phenoxy phenyl stearic acid 
benzoyl phenyl stearic acid 
hydroxy phenyl stearic acid 
chlor phenyl stearic acid 
phenyl palmitic acid 

(d) Aliphatic and cycloaliphatic substituted aro¬ 
matic acids such as the following: 

dilauryl benzoic acid 
naphthenyl benzoic acid 
dicyclohexyl benzoic acid 
di(methyl cyclohexyl) benzoic acid 
naphthenoyl benzoic acid 
stearoyl benzoic acid 
monoceryl ester of phthalic acid 

Specific examples of salts of carboxylic acids are the fol¬ 
lowing: 

Table No . 8 

Calcium dichlor stearate 
Calcium naphthenate 
Cobalt naphthenate 
Nickel naphthenate 
Stannous naphthenate 
Calcium phenyl stearate 
Calcium chlor phenyl stearate 
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Cobalt chlorphenyl stearate 
Magnesium dilaurvl benzoate 
Magnesium stearoyl benzoate 
Magnesium naphthenoyl benzoate 
Magnesium salt of mono-ceryl ester of 
phthalic acid 

16 Examples of salt-esters of phosphorus acids are 
any of those in which the metals are selected from 
Table No. 2, and the organic radicles are selected from 
Table No. 1, for example, the ester radicle may be derived 
from the following alcohols and phenols: 

Table No. 9 

Lauryl alcohol 
Cetyl alcohol 
Ceryl alcohol 
Methyl cyclohexanol 
Amyl cyclohexanol 
Di-amyl cyclohexanol 
Lauryl cyclohexanol 
Decahydro-B-naphthol 
Sterols, e. g. cholesterol 
Borneol 

Cetvl-benzyl alcohol 
Wax-substituted benzyl alcohol 
Stearoyl-benzyl alcohol 
Naphthenoyl-benzyl alcohol 
Lauryl-phenol 
Cetyl-phenol 
Cervl-phenol 
Wax-substituted phenol 
Stearoyl phenol 
Naphthenoyl phenol 
Wax-substituted naphthols 

Specific examples of salt-esters of phosphorus acids may 
be found in U. S. patents Nos. 2,228,658, 2,228,659, 2,252,984, 
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and 2,252,985, and additional specific examples are as f| 
lows: 


ol- 


Table No. 10 

The calcium salt of the di-lauryl ester of mono-tljiio 
phosphoric acid 

The calcium salt of the di-cetyl ester of mono-tfyio 
phosphoric acid 

The barium salt of the di-cetyl ester of mono-thio 
phosphoric acid 

The zinc salt of the di-cetyl ester of mono-thio phos¬ 
phoric acid 

17 The calcium salt of the di(methyl-cyclohexyl) 

ester of mono-thio phosphoric acid 

The zinc salt of the di(methyl-cyclohexyl)ester |of 
mono-thio phosphoric acid 

The calcium salt of the di(amyl-cyclohexyl)ester jof 
mono-thio phosphoric acid 

The zinc salt of the di(amyl-cyclohexyl)ester of moho- 
thio phosphoric acid 

The calcium salt of the di-cholesteryl ester of mono- 
thio phosphoric acid 

The zinc salt of the di-cholesteryl ester of mono-thio 
phosphoric acid 

The zinc salt of the di-bornyl ester of mono-thio phos¬ 
phoric acid 

The calcium salt of the di-naphthenyl ester of mono- 
thio phosphoric acid 

The calcium, barium, strontium and magnesium salts 
of the mono- and di-:amyl-cyclohexyl, di-amyl- 
cyclohexyl, naphthenyl, bornyl, cholesteryl, naph- 
thenoyl-phenyl, stearoyl-phenyl, ceryl, and miricyl 
esters of phosphoric acid. 

Specific examples of salts and of salt-esters of phos- 
phonic and thio-phosphonic acids and of salts of phcjs- 
phonic and thio-phosphonic acids may be found in U. S. 
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patents Xos. 2,228,658, 2,228,659, 2,252,984, and 2,252,985. 
Additional specific examples are:— 

Table No. 11 

The calcium and magnesium salts of the mono-(amyl- 
cyclohexyl) esters of laury 1-phenyl, stearoyl- 
phenyl, naphthenoyl-phenyl and ceryl phosphonic 
and thio-phosphonic acids. 

Specific examples of the salt-esters of sulphuric acid and 
thio-sulphuric acid are as follows: 

Table No. 12 

The calcium and magnesium salts of the mono-:cetyl, 
ceryl, laurvl-cyclohexyl, naphthenyl, naphthenoyl- 
benzyl, and stearoyl-benzyl esters of sulphuric 
and thio-sulphuric acids. 

18 Specific examples of salts of sulphonic and sul- 
phinic acids are as follows: 

Table No. 13 

The calcium, barium, strontium, aluminum, chromium, 
and magnesium salts of: “mahogany acids”, 
(e. g. the product obtained by fuming sulphuric 
acid treatment of “white oils”) and the calcium 
barium, strontium and magnesium salts of the 
corresponding sulphinic acids (e. g. the acids pro¬ 
duced by neutral or alkaline reduction of the 
acid chlorides of mahogany acids). 

Specific examples of salt-esters of arsenic-containing 
acids are as follows: 


Table No. 14 

The calcium, barium, strontium, magnesium, zinc, and 
cadmium salts of the di- :amyl-cyclohexyl, di-amyl- 
cyclohexyl, lauryl-cyclohexyl, cetyl-cyclohexyl, 
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naphthenyl, bornyl, chloesteryl, ceryl and miricyl 
esters of arsenic acid (H 3 AsO«), arsenious acid 
(HjAsOj) and thio-arsenic acids. 

Specific examples of salt-esters of selenium-containing 
acids are as follows: 

Table No. 15 

The calcium, barium, strontium, magnesium, zinc alnd 
cadmium salts of: 

(a) the mono-: cetyl, ceryl, miricyl, 
cyclohexyl, di-lauryl-cyclohexyl, cetjyl- 
cyclohexyl, naphthenyl, bornyl, and choles- 
teryl esters of selenic acid (H : SeO<), s^le- 
nious acid (H 2 Se0 3 ); and 

(b) the mono- and di-: amyl-cyclohexyl, di¬ 
amyl-cyclohexyl, lauryl-cyclohexyl, cetjyl- 
cyclohexyl, bornyl, cholesteryl, lauryl, 
cetyl, ceryl and miricyl esters of mono- 
seleno-phosphoric acid and di-seleno-phos- 
phoric acids. 

19 The Inhibitors 

By the term inhibitor as used herein, I intend to 
designate those materials, as hereinafter more specifically 
identified and defined, which when added to a hydrocarbon 
lubricating oil tend to reduce the corrosion, particularly 
of bearing metals of the so-called sensitive type, when the 
oil is used in the crank case of internal combustion engines. 

Examples of such sensitive bearing materials are thpse 
which have a characterizing amount of cadmium, silver, 
copper, tin, lead, zinc, or nickel, and particularly a char¬ 
acterizing amount of copper or cadmium such as for ex¬ 
ample, lead-bronze alloys and cadmium-silver and cad¬ 
mium-nickel alloys. These alloys, as previously pointed 
out, are particularly subject to corrosion when subjected 
in use to the action of crank case oils which have bien 
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drastically refined as by solvent extraction, and also oils 
which contain detergents of the above defined types. 

As indicated above, the deposit forming tendencies of 
the oils can be overcome by the use of detergents, but in 
so doing, the corrosive tendency of the oil is usually aggra¬ 
vated, and particularly so by the use of the more generally 
available and more efficient types of detergents. 

In order to produce a lubricating composition which will 
have the desired combination of a reduced tendency to 
form deleterious deposits and a reduced tendency to be cor¬ 
rosive, I have found that the inclusion with a detergent, 
of certain inhibitors is highly effective. 

20 The inhibitors which I have thus found useful 
may, as previously indicated, be defined as the salts 
prepared from the acidic reaction product obtained by re¬ 
acting an organic hydroxy compound with a reagent of 
the class consisting of those containing both phosphorus 
or arsenic and sulphur or selenium. From this description, 
it will be observed that perhaps the most accurate mode of 
identifying the particular inhibitors which may be thus 
employed is by having reference to the mode of manufac¬ 
ture thereof. It, therefore, becomes convenient to treat 
more particularly the three component parts of the com¬ 
pound or more particularly the three components of the 
reaction employed in producing the inhibitor compounds. 

Since one mode of preparing these compounds, as here¬ 
inafter more particularly pointed out, is to first react to¬ 
gether the organic hydroxy compound and the reagent and 
to then prepare a salt of the acidic reaction product pro¬ 
duced, I shall first describe in detail the materials which 
may be used as the organic hydroxy compound component 
of such reaction. 

The Organic Hydroxy Compounds 

While organic hydroxy compounds generally may be 
used I prefer those in which the hydroxyl group is attached 
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to a non-benzenoid structure. While the alcohols are gen¬ 
erally useful for this purpose, the cyclic alcohols will be 
found particularly useful, especially the cycloaliphatic alco¬ 
hols and more particularly those containing the cyclohejxyl 
nucleus. Those alcohols which may be defined as alkylated 
cycloaliphatic alcohols containing the cyclohexyl nucleus 
and being further characterized in that substantially all 
of the alkyl radicles contain less than six and preferably 
less than four carbon atoms, are preferred. 

21 For most purposes it is desirable to select the 
alcohol from the class in which the hydroxyl grc|up 
is directly attached to a carbon atom which is part of a 
cycloaliphatic ring structure, as for example in the case 
of cyclohexanol and substituted cyclohexanols. Howevjer, 
cyclic alcohols of the naphthenyl type are also useful for 
the purpose of forming the compounds of this invention, j 

The “bridged ring” type of cycloaliphatic alcoholsj is 
also among those which are preferred, as for example thbse 
which may be considered as derivatives of pinene, limo- 
nene, camphene etc. 

i 

Another group of cycloaliphatic alcohols which are com¬ 
mercially available and useful for this purpose are th^se 
which may be considered as derivatives of the terpehes, 
menthenes and menthanes; for example, the terpineqls, 
menthol, etc. 

I 

From the foregoing it will be seen that those cyclo¬ 
aliphatic alcohols which contain:— 

(a) at least one cyclohexvl nucleus, and 

(b) at least one alkyl radicle, and 

(c) the hydroxy group directly attached to a cycloali¬ 
phatic ring structure 

are among the most desirable. 

Among the types of alcohols which have these desirable 
characteristics are: 



108 


alkylated cvclohexanols 
(hexahydro-alkyl phenols) 

alkvlated cvclohexvl-cvclohexanols 
• •> • • 

(dodecahydro-alkyl-phenyl-phenols) 

decahydro-alkyl-naphthols 

sterols 

22 A specifically preferred gi*oup of alcohols are the 

alkylated cvclohexanols in which substantially all of 
the alkyl groups have less than six carbon atoms. Specific 
examples of this group are:— 

Methyl cyclohexanol 
Ethyl cyclohexanol 
Propyl cyclohexanol 
Butyl cyclohexanol 
Amyl cyclohexanol 
Dimethyl cyclohexanol 

Examples of reagents containing phosphorus and sul¬ 
phur or selenium are the phosphorus sulphides and selen- 
ides, such as:— 

phosphorus pentasulphide 
phosphorus trisulphide 
phosphorus pentaselenide 
phosphorus triselenide 

In the foregoing broad statement of this invention the 
addition agent has been defined in terms of its mode of 
preparation and desirably and necessarily so on account 
of the difficulty in a more precise identification of the mole¬ 
cule characterizing the addition agent. As a matter of 
fact the addition agent is probably a mixture of different 
constituents and it is for this reason that the same is best 
defined, as above indicated, in terms of its mode of prepa¬ 
ration. 

Referring more specifically to the metallic salts pre¬ 
pared from phosphorus pentasulphide, the addition agent 


may be prepared as indicated by reacting phosphors 
pentasulphide with a cycloaliphatic alcohol in the prepa¬ 
ration of an intermediate acidic reaction product and the 
salt then prepared of such acidic reaction product. 


23 Alternatively, and as likewise indicated above, 
the final product may be prepared in a single step 
or in concurrent steps by reacting together phosphoifus 
pentasulphide, the alcohol, and a metallic oxide. In this 
case, it is probable that the reaction which forms the inter¬ 
mediate acidic reaction product, and the reaction of sijch 
acidic reaction product with the metallic oxide to form the 
final salt, take place simultaneously. 


The following is an inclusive list of cycloaliphatic alco¬ 
hols which may be used in carrying out this invention:— 


Methyl cyclohexanol 
Ethyl cyclohexanol 
Propyl cyclohexanol 
Butyl cyclohexanol 
Amyl cyclohexanol 
Sterols, e. g. 

“Cosmol” alcohol (a cyclic alcohol derived from 
wool-fat) 

Cholesterol 

Cyclohexanol 

Borneol 

Fenchyl alcohol 
Methyl cycloheptanol 
Methyl cyclopentanol 
Cycloheptanol 
Cyclopentanol 
Octyl cyclohexanol 
Decyl cyclohexanol 
Lauryl cyclohexanol 
Cetyl cyclohexanol 
Cyclohexyl cyclohexanol 
Menthol 
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Terpineols 

Tetrahydro-furfuryl alcohol 

Additional examples of cycloaliphatic alcohols which are 
useful for this purpose are:— 

Poly-alkylated cyclohexanols: e. g. 
di-methyl cyclohexanol 
di-ethyl cyclohexanol 
di-propyl cyclohexanol 
di-butyl cyclohexanol 
di-amyl cyclohexanol 
tri-methyl cyclohexanol 
terta-methyl cyclohexanol 
tri-ethyl cyclohexanol 
tetra-ethyl cyclohexanol 
tri-propyl cyclohexanol 
tetra-propyl cyclohexanol 

24 Cyclo-alkyl substituted aliphatic alcohols, e. g. 

Cyclo-hexyl methanol (hexahydro benzyl alco¬ 
hol) 

Cyclo-hexyl ethanol 
Cyclo-hexyl propanol 

Xaphthenyl alcohols, i. e. alcohols produced by re¬ 
duction of naphthenic acids 
Hydrogenated napthols, e. g. 
ae-tetrahydro- oc -naphthol 
ac-tetrahydro-P-naphthol 
decahydro- <x -naphthol 
decahydro-P-naphthol 
Hydrogenated anthranol 
Hydrogenated anthrol 
Poly-hydric cycloaliphatic alcohols, e. g. 
hydrogenated poly-hydroxy benzenes, such as: 
hexahydro-catechol 
hexahvdro-resorcinol 
hexahydro-hydroquinone 
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The cycloaliphatic alcohols which may be used in tljis 
way include those which have substituent groups other 
than hydrocarbon substituents. The presence of such sub¬ 
stituent groups is sometimes advantageous for particular 
purposes. Examples of such substituents are:— 

Organic substituents, e. g. 


R-O- and R-O-R'- 

0 0 

m u 

R-C- and R-C-R'- 

OOO 

ft n !! 

R-O-C- and R-O-C-R'- and R-C-O-R'- 

Where R is any of the radicles listed in Table 1, e. £., 
(a) Alkyl, such as 
methyl 
ethyl 
propyl 
butyl 
amyl 
lauryl 
cetyl 

25 (b) Cyclo-alkyl, such as 

cyclohexyl 
cycloheptyl 
naphthenyl 
(c) Aryl, such as 
phenyl 
naphthyl 
xenyl 
tolyl 
xylyl 

and R' is a divalent hydrocarbon radicle, e. g. 

-(CH 2 )n—such as 
methylene 


I 
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ethylene 
propylene 
phenylene, -C«H«- 

Inorganic substituents, e. g. 

Cyanide (nitrile) 

The halogens 
fluorine 
chlorine 
bromine 
iodine 

Radicles derived from inorganic oxy acids, 
such as 
sulphate 
sulphite 
sulphonic acid 
sulphinic acid 
sulphenic acid 
nitrate 
nitrite 
nitro 
nitroso 
phosphate 
phosphite 

cyanate and iso-cyanate 
Radicles derived from inorganic thio-acids, 
such as 
thiosulphate 
thiophosphate 
thiophosphite 

thiocyanate and iso-thiocyanate 
Sulphide, poly-sulphide, and hydro-sulphide 

26 Additional examples of substituent groups are the 
groups obtained by substituting sulphur for one or 
more of the oxygen atoms in the substituents listed under 
“Organic substituents”. 


113 


It is not necessary that the cyloaliphatic alcohol used 
for this purpose be a pure compound. It may consist of 
a mixture of cycloaliphatic alcohols and such mixtures are 
often particularly advantageous. An example of such 
material is the mixture of alcohols resulting from the 
hydrogenation of commercial Cresol. The “methyl cy(jlo- 
hexanol” referred to hereafter is the product thus obtained. 
A mixture of alkylated cyclohexanols consisting principally 
of ethyl and propyl cyclohexanols has also been found par¬ 
ticularly suitable for this purpose. 


The cycloaliphatic alcohols which contain the cyclo¬ 
hexane nucleus, for example cyclohexanol and the alky¬ 
lated cyclohexanols, are particularly useful cycloaliphatic 
alcohols for my purpose because they are commercially 
available and produce a product which has advantageous 
properties. 


Of the cycloaliphatic alcohols in general those are pre¬ 
ferred which have a total of less than ten carbon atoijns. 
The alkylated cycloaliphatic alcohols are particularly suit¬ 
able. In this case, it is best to have the alkyl group contain 
less than six and preferably less than four carbon 


atoms. 

27 Another advantageous class of alcohols suitable 
for this purpose are those which contain more than 
one cycloaliphatic nucleus, either in the form of condensed 


rings or in the form of separate rings. Examples of such 
alcohols are the decahydro-naphthols and the dodeca- 
hydro-phenvl-phenols (cyclohexyl-cyclohexanols). 

Those cycloaliphatic alcohols which contain an aromaitic 
substituent may also be used. Examples of these £^re 
phenyl-cyclohexanol, benzyl cyclohexanol, tolyl-cyclohexa- 
nol, and benzoyl cyclohexanol. 

While for most purposes I prefer to use those cyclo¬ 
aliphatic alcohols in which the hydroyl group is directly 
attached to a carbon atom which is part of a cycloaliphatic 
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nucleus, it is sometimes desirable to use cycloaliphatic 
alcohols which have the hydroxyl group attached to a 
carbon atom which is part of a chain structure. Ex¬ 
amples of the latter are the naphthenyl alcohols and Y- 
terpineoL 

2 $ The Salt-Forming Radicles 

While the salts of this invention may be the or¬ 
ganic as well as inorganic salts, nevertheless the metallic 
salts are preferred, and of these the metal, zinc, will gen¬ 
erally be found to give best results. Other metals may, 
however, be used and examples of such other metals are: 

Table No . 16 

Cadmium 

Magnesium 

Calcium 

Barium 

Strontium 

Aluminum 

Chromium 

Cobalt 

Nickel 

Copper 

These metals are listed roughly according to preference, 
the most preferred first. It will be noted that the metals 
of Group II of the Periodic Table are a preferred class 
of metals 

Preparation of the Zinc Salt of the Acidic Reaction Product 
Obtained by Reacting P 2 Ss with Methyl Cyclohexanol. 

This process may be divided into two parts, i. e. 

(a) The preparation of the acid ester, and 

(b) The preparation of the metallic salt of such acid 
ester. 
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(a) Preparation of the Acid Ester 

Five moles of methyl cyclohexanol and one mole of P 2 Ss 
were mixed with an amount of benzene equal in volume to 
the amount of cyclohexanol and placed in a flask equipp ed 
with a reflux condenser, a thermometer and a me- 
29 chanical stir. The flask was placed in a water bath 
at approximately 100° C. and refluxed for four 
hours. The batch was then cooled to about 60° C. ahd 
washed once with an equal volume of water at 60° C. llhe 
benzene was removed from the washed material by dis¬ 
tillation at atmospheric pressure. A typical batch in t|he 
preparation of the acid ester in the mode above defined 
was as follows:— 


Wt. of methyl cyclohexanol. 

Moles of methyl cyclohexanol. 

Weight of P 2 Ss. 

Moles of P 2 S 5 . 

c. c. of benzol used as solvent. 

c. c. of 60° C. H 2 O used in washing 

Weight of product.. 

Temp, of reaction, °C. 

Bath temp. 

Vapor temp. 

Time of reaction. 


500 grams 
4.39 

195.5 grains 
.88 
500 
1000 

616 grams 

100 ° C. | 
80° C. 

4 hours 


It is believed that the reaction between phosphorus pen- 
tasulphide and the organic hydroxy-compound produces a 
mixture of compounds of the type represented by acid thi.o- 
phosphate esters. Similarly, when phosphorus trisulphide 
is used, the resulting product is probably a mixture [of 
acid thiophosphite esters. 

The final product, if this assumption is correct, world 
then consist of the salts derived from the acid ester jy 
replacing the replaceable hydrogen of such esters with a 
polyvalent metal. 


I 


l 

I 
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(b) Preparation of the Metallic Salt 

The acid ester resulting from step (a) above was mixed 
with enough water to make a 15-20% mixture. This solu¬ 
tion was made neutral to phenolphthalien with 30% 
aqueous caustic. The acid was neutralized at 80-90° C. 
To the soda-salt solution was added an aqueous solution 
of zinc chloride. The reaction mixture was stirred 
30 at 80-90° C. for fifteen minutes, and then allowed to 
settle. The time required for the separation of the 
salt from the solution was about fifteen minutes. The 
water layer was then poured off and the zinc salt dissolved 
in twice its volume of benzene. The remaining water and 
benzene were removed by vacuum distillation at about 
seven inches vacuum. The maximum temperature of dis¬ 
tillation was 100° C. A typical batch in the preparation 
of the zinc salt of the reaction product of phosphorus penta- 
sulphide and methyl cyclohexanol was as follows:— 


Grams of salt obtained. 980 

Per cent vield . 89.5 

m 

Time of reaction between NaOH 

& acid . 15 minutes 

Time of reaction between Na salt 

& ZnCh . 15 minutes 

Temperature of reaction, °C. 

XaOH + acid . 80-90° C. 

Na soap + ZnCl=. 80-90° C. 

c. c. of benzol used for dehydration 2000 

Temp, of dehydration . 100° C. maximum 

Pressure of dehydration . 23" of Hg. 


Preparation of the Zinc Salt of the Acidic Reaction Product 
Obtained by Reacting P~S 3 with Methyl Cyclohexanol. 

The general method employed in the preparation of this 
material is the same as that employed in the preparation 
of Example I above using P;Ss. The following is a typical 
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batch used in the preparation of the zinc salt of the re¬ 
action product of P 2 S 3 and methyl cyclohexanol. 


Grams acid. 180 

c. c. of H 2 O for solution. 800 

Grams of NaOH. 11.4 

c. c. of 30% aqueous caustic. 38 

Grams of ZnCh. 19.4 

c. c. 50% ZnCl 2 solution. 39 

H 2 0 used for washing. 800 

Temperature of washing. 60° C. 

c. c. benzol used for dehydration. 185 

Grams of salt obtained. 170 

Time of reaction (NaOH -j- acid) . 15 minutes 

Time of reaction (Soda Salt + ZnCl 2 ) .... 15minutes 
Temperature of reaction . 80-90° C. 

31 A description of different modes of preparation 
of certain of the zinc salts forming a preferred class 
of materials for this purpose will be found in my co¬ 
pending application executed even date herewith and whteh 
application relates to these materials as new compositions 
of matter per se. 

i 

The same method as those indicated above may be u^ed 
for the preparation of other salts of this type. 


Specific examples of addition agents contemplated for 
use in this invention are given in Table 17 below with an 
indication of the percentage of the various elements foujnd 
therein by actual analysis. 


32 

Example 

No. 

Table No. 17 

-Salt of the Reaction 
Product of 

and 

% Sul¬ 
phur 

1 

i 

% Phos- ^ 
phorus Metal 

1 

zinc 

methyl cyclohexanol 

P*S» 

14.5 

7.7 7-5 

2 

Cadmium 

methyl cyclohexanol 

99 

11.5 

7.0 


3 

cobalt 

methyl cyclohexanol 

ft 

10.6 

8.1 1 

5.2 

4 

magnesium 

methyl cyclohexanol 

ft 

10.4 

7.8 

L.9 

5 

aluminum 

methyl cyclohexanol 

ft 

10.1 

7.7 : 

5.7 

6 

calcium 

methyl cyclohexanol 

ft 

8.2 

8.5 

1.5 

7 

copper 

lead 

methyl cyclohexanol 

ft 

13.7 

8.1 


8 

methyl cyclohexanol 

ft 

13.1 

6.1 2^ 

1.1 



















ns 


9 

zinc 

amyl cyclohexanol 

PP 

14.0 

7.5 

8.5 

10 

cobalt 

amyl cyclohexanol 

PP 

9.5 

5.6 

13.7 

11 

magnesium 

amyl cyclohexanol 

PP 

9.2 

5.5 

2.6 

12 

aluminum 

amyl cyclohexanol 

PP 

5.35 

4.6 

3.97 

IS 

calcium 

amyl cyclohexanol 

PP 

8.5 

5.85 

4.50 

14 

zinc 

octyl alcohol 

PP 

12.5 

7.3 

8.5 

15 

cobalt 

octyl alcohol 

PP 

14.4 

7.0 

8.8 

16 

magnesium 

octyl alcohol 

PP 

13.6 

4.8 

3.9 

17 

aluminum 

octyl alcohol 

PP 

11.0 

7.7 

3.0 

IS 

calcium 

octyl alcohol 

PP 

13.5 

5.3 

4.36 

19 

zinc 

butanol 

PP 

18.8 

10.4 

9.10 

20 

zinc 

isoamyl alcohol 

PP 

17.2 

9.79 

10.60 

21 

zinc 

lauryl alcohol 

PP 

9.1 

5.21 

10.8 

22 

zinc 

methyl ricinoleate 

PP 

4.37 

3.22 

4.50 

23 

zinc 

methyl hydroxy chlor 







stearate 

PP 

4.80 

3.46 


24 

zinc 

methyl-cyclohexyl 






1 

lactate 

PP 

3.81 

3.66 

10.8 

25 

zinc 

camphor 

PP 

13.50 

2.42 

5.33 

26 

zinc 

cosmol 

PP 

9.82 

4.11 

4.36 

27 

zinc 

boraeol 

PP 

11.00 

5.96 

6.40 

2S 

• 

zinc 

lauryl salicylate 

PP 

6.70 

2.49 

2.43 


33 The amount of detergent present in the final blend 
should desirably lie within the range of .05% to 
about 5% based on the weight of the total composition. 
For most uses the amount of detergent required for opti¬ 
mum results (including consideration of cost, etc.) will lie 
within the range of from about .25% to about 2% based 
on the weight of the total composition. 

The concentration of the inhibitor in the finished lubri¬ 
cant will be largely determined by the particular charac¬ 
teristics of the other components of the lubricant and by 
the use for which the lubricant is intended. In general, 
the concentration of the inhibitor will range from about 
0.1% to about 4% and preferably from about 0.5% to 
about 2.5%. 


For preferred examples of the compounded lubricant of 
this invention reference may be had to pages 19 to 21 of 
my copending application for “Lubricating Composition’* 
executed by me for filing on Oct. 24, 1941. 

Additional specific examples of compounded lubricating 
compositions are obtained by substituting for the “zinc 
salt” referred to in the above reference, the following 
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examples, viz., Nos. 2, 4, 6, 11, 13, 14, 16, 18, 19, 20, 21] 26 
and 27, of the examples listed in Table No. 17 of this 
specification. 

This application is a continuation-in-part of my co¬ 
pending application, Ser. No. 404,361, filed July 28,1941| 

34 Other modes of applying the principle of my 
invention may be employed instead of the one ex¬ 
plained, change being made as regards the composition 
and method herein disclosed, provided the ingredients or 
steps stated by any of the following claims or the equiva¬ 
lent of such stated ingredients or steps be employed, j 

I, therefore, particularly point out and distinctly cls^im 
as my invention:— 

1. A lubricating composition comprising a ma|or 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) Ci and (b) a salt of an acidic reaction product 
obtained by reacting an organic hydroxy compound with 
a reagent of the class consisting of those containing C 2 . | 

2. A composition in accordance with claim 1 in which 
the hydroxy compound has the hydroxyl group attached to 
a nonbenzenoid structure. 

3. A composition in accordance with claim 1 in which 
the hydroxy compound is an alcohol. 

4. A composition in accordance with claim 1 in which 
the hydroxy compound is a cyclic alcohol. 

5. A composition in accordance with claim 1 in whiph 
the hydroxy compound is a cycloaliphatic alcohol. 

6. A composition in accordance with claim 1 in which 
the hydroxy compound is a cycloaliphatic alcohol containing 

the cyclohexyl nucleus. 

35 7. A composition in accordance with claim 1 ^n 
which the hydroxy compound is an alkylated cyclo¬ 
aliphatic alcohol. 
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S. A composition in accordance with claim 1 in which 
the hydroxy compound is an alkylated cycloaliphatic alcohol 
containing a cyclohexyl nucleus. 

9. A composition in accordance with claim 1 in which 
the hydroxy compound is an alkylated cycloaliphatic alcohol 
in which substantially all of the alkyl groups contain less 
than six carbon atoms. 

10. A composition in accordance with claim 1 in which 
the salt is a metallic salt. 

11. A composition in accordance with claim 22 in which 
the metal is a polyvalent metal. 

12. A composition in accordance with claim 22 in which 
the metal is selected from Group II of the Periodic Table. 

13. A composition in accordance with claim 22 in which 
the metal is zinc. 

14. A composition in accordance with claim 1 in which 
the reagent is selected from the class consisting of PzSs, 

P 2 Se 5 , P 2 Ss, and P 2 Se s . 

36 Signed by me at Cleveland, Ohio this 24th day of 
October, 1941 

Peter A. Asseff. 

Oath 

State of Ohio 
County of Cuyahoga 
ss. 

PETER A. ASSEFF beign duly sworn, deposes and 
says that he is the applicant herein, a citizen of the United 
States and a resident of Cleveland, Ohio that he does verily 
believe himself to be the original, first and sole inventor of 
the Improvement in 
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Lubricating Composition 

described and claimed in the foregoing specification, signed 
by him; that he does not know and does not believe that 
the same was ever known or used before his invention or 
discovery thereof, or patented or described in any printed 
publication in this or any foreign country before his inven¬ 
tion or discovery thereof, or more than one year prior to 
his application in this country, or in public use or on sale 
for more than one year prior to his application in tjiis 
country; that his invention has not been patented in alny 
country foreign to the United States on an application 
filed by him, or his legal representatives or assigns mire 
than twelve months prior to his application in this country; 
and that no application for patent on same has been filed 
by him, or his legal representatives or assigns, in any 
foreign country. 

Peter A. Asseff 

Sworn to and subscribed before me, this 24 day of Octo¬ 
ber 1941. 


E. J. Eckman 
N otary Public 

E. J. ECKMAN, Notary Putllic 
My Commission Expires Jan. 23, 1942. 

37 Mail Division Apr. 2, 1942, U. S. Patent Office 

Cleveland, Ohio. 

March 23,1942. 

In re application of 

Peter A. Asseff 

Serial No. 416,751 

Piled Oct. 27, 1941 

For “Lubricating Composition” 

Div. 64, Room 4708 



Hon. Commissioner of Patents, 
Sir: 


in the matter of the above-identified application, please 
add the following claims:— 


15. A composition in accordance with claim 1 in which 

(a) is a compound containing the ^C-X-M radicle where 

M is a metal and X is an element of the class consisting of 
oxygen, sulphur, and selenium. 

16. A composition in accordance with claim 1 in which 
(a) is a metallic phenate. 


17. A composition in accordance with claim 1 in which 
(a) is a metallic phenate derived from a hydroxy aromatic 
sulphide. 


IS. A composition in accordance with claim 1 in which 
(a) is a metallic phenate derived from an alkylated hydroxy 
phenyl sulphide. 


19. A composition in accordance with claim 1 in which 
(a) is a metallic phenate and (b) is a polyvalent metal 
salt. 

38 20. A composition in accordance with claim 1 in 

which (a) is a metallic phenate and (b) is metallic salt 
with the metal selected from Group II of the periodic table. 


Remarks 

The foregoing claims are all narrower than original 
claim 1 as filed, and are believed to be clearly patentable 
over the prior art. A Supplemental Oath with respect to 
these added claims is attached hereto. 

Respectfully, 

Oberlin, Limbach & Day 
Attorneys 
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39 Mail Division Apr. 2, 1942, U. S. Patent Office. 

In re application of 
Peter A. Asseff 
Serial No. 416,751 
Filed Oct. 27,1941 
For “Lubricating Composition” 

Div. 64, Room 4708 

i 

Supplemental Oath 

State of Ohio 
County of Cuyahoga 
ss. 

i 

PETER A. ASSEFF being duly sworn, deposes and 
says that he is the applicant herein, that he does verily 
believe himself to be the original, first and sole inventor 
of the subject matter of the claims added by the attached 
amendment, that he does not know and does not believe 
that the same was ever known or used before his invention 
or discovery thereof, or patented or described in any 
printed publication in this or any foreign country before 
his invention or discovery thereof, or more than one year 
prior to his application in this country, or in public use or 
on sale for more than one year prior to his application in 
this country, that his invention has not been patented in a^iy 
country foreign to the United States on an application filpd 
by him, or his legal representatives or assigns more thhn 
twelve months prior to his application in this country, ahd 
that no application for patent on same has been filed by 
him, or his legal representatives or assigns, in any foreign 
country. 

Peter A. Asseff. 

Sworn to and subscribed before me, this 23rd day Of 
March, 1942. 

Virginia Marsh 
Notary Public 
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Virginia Marsh, Notary Public 

My commission expires June 30, 1942. 

40 Div. 64 Room 267 PMN :NB Paper No. 3 

Address only “The Commissioner of Patents, 
Washington, D. C., and not any official by name 

All communications respecting this application should 
give the serial number, date of filing and name of the 
applicant 


Department of Commerce 
United States Patent Office 
Richmond, Va. 

Please find below a communication from the EXAMI¬ 
NER in charge of this application. 

Conway P. Coe 
Commissioner of Patents, 

Applicant: Peter A. Asseff 
Ser. No. 416,751 
Filed Oct. 27,1941 
For Lubricating Composition 
Oberlin, Limbach & Day 
909 Leader Bldg. 

Cleveland, Ohio 

U. S. Patent Office May 21 1942 Mailed 

The following citations are made of record: 

Bray 2,257,32S Sept. 30, 1941 (252-9)5 ucr 

Asseff 2,261,047 Oct. 28, 1941 (252-9)5 ucr 

Claims 1 to 13, inclusive, are rejected as being indefinite 
due to the alternativeness of the members of the Markush 
group for the reagent to be reacted with the organic 
hydroxy-compound. 
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Claims 1 to 10, inclusive, are further rejected as beipg 
too broad as to the reagent claimed. The reagents which 
applicant has disclosed are P 2 S 5 , P 2 Se 5 , P 2 S 3 , and P 2 Se». 

Claims 11 to 13, inclusive, are rejected as being indefinite 
in referring back to more than one claim. It should be 
noted that claims 11 to 13, inclusive, refer back to claim 10 
which in turn refers back to claim 1. 

The claims are rejected as being indefinite and too brohd 
as to the term “detergent’’ used in the claims. This te{m 
would cover substances not contemplated by applicant apd 
materials which have detergent action such as ordinary 
water soluble soaps, and water soluble alkalies such as 
sodium carbonate, borax, sodium phosphate and the like 
which would be inoperative to remove the deleterious 
deposits of resin and varnish formed in an internal combus¬ 
tion engine. 

The claims are further rejected as not being patentable 
over the claims of applicant’s prior patent, 2,261,047, 
41 cited. The Examiner does not consider the claims 
of this application as being patentably distinct from 
applicant’s prior patent by the inclusion in the claims of 
a detergent in view of the teaching in the patents to Bray 
cited of having a detergent soap and an anti-corrositve 
agent admixed with a lubricating oil to be used in diesel 
engines. 

The claims are further rejected as being drawn to an 
old combination of a detergent soap, anti-corrosive agent 
and a lubricating oil in view of the patent to Bray cited. 

All of the claims are rejected. 

P. M. Nash 
Examiner 
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Mail Division Jul 22 1942 IT. S. Patent Office 
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Cleveland, Ohio 
July 21, 1942 

In re application of 

Peter A. Asseff 

Serial No. 416,751 

Filed Oct. 27,1941 

For **Lubricating Composition” 

Div. 64, Room 267 

r. S. Patent Office received Julv 23 1942 L\V Division 64 

•> 

Hon. Commissioner of Patents, 

Sir: 

In the above-identified application, please add the follow¬ 
ing claim:— 

21. A lubricating composition characterized by the pres¬ 
ence therein of a plurality of different metals, one of which 
is zinc, said metals being present in the form of oil-soluble 
organic compounds. 


Remarks 

The foregoing claim is entered in this application at the 
present time in order to preserve the applicant’s rights 
with respect to the subject matter thereof. It is clearly 
supported in the specification of the present case and is 
not anticipated by any prior art, and since it is thus 
allowable, entry of the same in this application is respect¬ 
fully solicited. 

Respectfully submitted, 

Oberlin, Limbach & Day 
Attorneys 

43 Mail Division Nov 19 1942 IT. S. Patent Office 

U. S. Patent Office received Nov 18 1942 LW 


Division 64 
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Cleveland, Ohio 
November 18, 1942 

In re application of 

Peter A. Asseff 

Serial No. 416,751 

Filed Oct. 27,1941 

For “Lubricating Composition” 

Div. 64, Room 267 

Hon. Commissioner of Patents, 

Sir: 

In response to the Office action of May 21,1942, applicant 
hereby amends as follows:— 

Claim 1, lines 2 and 3, cancel “a detergent” and insert 
—an oil-soluble detergent effective to remove deleterioub 
deposits such as resin and varnish formed in an internal 
combustion engine—. 

Claim 1, lines 5 and 6, cancel “both phosphorus or arsenic 
and sulphur or selenium” and insert —one element froip 
each of the following two groups: (1) phosphorus an<I 
arsenic, and (2) sulphur and selenium—. 

Rewrite claim 10 as the following:— 

22. A lubricating composition comprising a majof 
amount of a hydrocarbon lubricating oil and the combinaL 
tion of (a) an oil-soluble detergent effective to remove 
deleterious deposits such as resin and varnish formed in 
an internal combustion engine and (b) a metallic salt o£ 
an acidic reaction product obtained by reacting an organic 
hydroxy compound with a reagent of the class consisting 
of those containing one element from each of the following 
two groups: (1) phosphorus and arsenic, and (2) sulphut 
and selenium. 
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Remarks 

44 The Examiner’s treatment ot‘ the claims in the last 
Office action has been carefully considered. The 

claims have been amended in certain particulars to cure 
objections raised by the Examiner, and since the applica¬ 
tion in its thus amended form is believed to be clearly 
allowable, reconsideration of the application is respect¬ 
fully solicited. 

Claim 1, the head claim for claims 1 to 13, has been 
amended in its identification of the Markush group in order 
to eliminate the alternative expression objected to by the 
Examiner. 

Reconsideration of claims 1 to 10, which were rejected 
as **too broad as to the reagent claimed”, is respectfully 
solicited. In this connection it will be observed that the 
language of these claims is patterned exactly after the 
disclosure in the specification, see page 3, lines 4 and 5, and 
page 20, lines 5 and 6. With the generic identification of 
the inhibitor exactly like the generic identification of the 
same in the specification, it is believed that the claims are 
not too broad. Furthermore, four specific examples are 
believed to be ample to support the generic claim, especially 
when, as indicated above, the generic statement is found 
verbatim in the specification. 

By rewriting claim 10 as new claim 22, the objection to 
claims 11 to 13 has been removed. 

All of the claims were additionally “rejected as being 
indefinite and too broad as to the term detergent”. In 
this particular, the head claim 1 has been amended adopting 
the language impliedly suggested by the Examiner and 
this objection is accordingly believed to have been fully 
answered. 

45 The claims were also “rejected as not being pat¬ 
entable over the claims of applicant’s prior patent 


No. 2,261,047”. This application has been copending wjith 
the application on which the prior patent was based. Fur¬ 
thermore, the claims in this case are considerably broader 
than the claims of the patent. The broadest claim of the 
patent defines the inhibitor as the zinc salts etc. in which 
one of the reagents is phosphorus pentasulphide, and in 
which another reagent is an alkylated cyclohexanol. In 
the identification of the inhibitor, the claims in the present 
case define a much broader class for both the reageiats 
named above. 

The only remaining ground of rejection was based on 
the assumption that since Bray discloses the combinati on 
of a ‘‘detergent soap and an anti-corrosive agent admixed 
with a lubricating oil”, the claims of the present case recite 
an exhausted combination. These lubricants are designed 
primarily for use where extremely high temperatures etc. 
are encountered. An example of such use is in Diesel 
engines. By referring to the present specification, page 
33, it will be noted that the two components, i. e. the deter¬ 
gent and the inhibitor, are used in relatively low concen¬ 
trations, although a very powerful effect is achieved by 
their presence. It is believed entirely improper to assume 
that an agent, such as the detergent, effective for the stated 
purposes in such low' concentration, and under such ex¬ 
tremely rigorous conditions, will not have its own action 
substantially impaired by the presence of the inhibitor. 
Similarly, it is improper to assume that the powerful influ¬ 
ence of the detergent will not nullify the effect of the 
inhibitor. Both components operate in the sajne 
46 zone in the engine and on the same metal surfaces. 

It is, therefore, impossible to make any predictions, 
such as must be made in basing a rejection of the claims ion 
the Bray patent. The Bray patent does not disclose t|he 
combination defined by the claims herein. 

The foregoing disposes of claims 1 to 13 and 22. Atten¬ 
tion is directed to the fact that the last Office action failed 
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to mention claims 15 to 20 added by the amendment bearing 
attorneys’ date of March 23,1942. Those claims, i. e. 15 to 
20, are believed allowable over the prior art for the same 
reasons given above in connection with claims 1 to 13 
and 22. 

Claim 21 is clearly allowable over the prior art since 
there is no prior art within the knowledge of the applicant’s 
attorneys w’hich shows the combined presence in a lubricat¬ 
ing composition of a plurality of different metals in the 
form of oil-soluble organic compounds with one of such 
metals specifically zinc. 

In the light of the foregoing, it is believed that all of the 
claims now standing in this application are clearly allow^- 
able and early action to that effect will be greatly appreci¬ 
ated. 

Respectfully submitted, 

Oberlin, Limbach & Day 
Attorneys 

47 Div. 64 Room 267 Paper No. 6 

Address only “The Commissioner of Patents, and 
not any official by name 

All communications respecting this application should 
give the serial number, date of filing, and name of the 
applicant 


Department of Commerce 
United States Patent Office 
Richmond , Va. 

Please find below a communication from the EXAMI¬ 
NER in charge of this application. 

Conway P. Coe 
Commissioner of Patents, 
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Applicant: Peter A. Asseff 
Ser. No. 416,751 
Filed Oct. 27,1941 

For LUBRICATING COMPOSITION 
U. S. Patent Office Dec 23 1942 Mailed 
Oberlin, Limbach & Day 
909 Leader Building 
Cleveland, Ohio 

Responsive to amendments filed July 22 and Nov. 19, 


The following citations are made of record: 


Shoemaker 

2,229,528 

Jan. 

21, 1941 

252-35 




(Filed Mar. 23, 1938) 


Rosen 

2,181,913 

Dec. 

5, 1939 

252-9 (18UC1 

1) 

Neely 

2,228,671 

Jan. 

14, 1941 

252-9 (19UC1 

l) 

Salzberg 

2,121,611 

June 

21, 1938 

252-9(21UCfi) 

Rutherford 

2,252,984 

Aug. 

19, 1941 

252-35 



(Filed May 6,1939) 



Bray 

2,225,365 

Dec. 

17, 1940 

252-46. 



The numeral 10 in line 1 of claims 11, 12, and 13 should 
be changed to “22”. 


Claims 1 to 9 inclusive, 11 to 14 inclusive, and 22 aj*e 
rejected as lacking invention over the patent to Rutherford 
cited in view of the Examiner’s contention that no inven¬ 
tion would be involved in admixing with the lubricating 
composition, disclosed in the patent to Rutherford, an <jil 
soluble detergent effective to remove deleterious deposits 
such as resin and varnish formed in an internal combustion 
engine such as sodium phenate in view of the patent to 
Neely, cited above. 


This patent to Neely discloses a lubricating composi¬ 
tion containing both a metal phenate and a metal 
48 salt of phosphorus. The function of these salts in 
the composition is the same as that disclosed for 
applicant’s compounds. 
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Claims 1 to 9 inclusive, 15 to 20 inclusive, and claim 22 
are rejected as lacking invention over the patent to Salz- 
berg, cited above, in view of the patent to Neely. No 
invention would be involved in adding a detergent salt to 
the lubricant of the Salzberg patent in view of the teaching 
in the patent to Neely or the patent to Brav, cited above. 

Claims 1 to 9 inclusive, 11 to 20 inclusive, and claim 22 
are rejected as lacking invention over the patent to Neely 
cited in view of the patent to Rutherford. No invention 
would be involved in substituting the mejal salts of the 
reaction product of thiophosphoric acid and aliphatic and 
cyclic aliphatic alcohols disclosed in Rutherford for the 
phosphate salts disclosed in the patent to Neely. 

Claim 21 is rejected as being fully met by either of the 
patents to Shoemaker or Rosen. 

All of the claims are rejected. 

P. M. Nash 
Examiner 

PMN :pef 

49 Mail Division 

U. S. Patent Office received Jun 23 1943 Division 
64 

Cleveland, Ohio 

June 21, 1943 

In re application of 

Peter A. Asseff 

Serial No. 416,751 

Filed Oct. 27, 1941 

For ‘‘Lubricating Composition’’ 

Div. 64, Room 267 

Hon. Commissioner of Patents, 
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Sir: 

In response to Office action of Dec. 23, 1942, applicant 
hereby amends as follows:— 

' 

Claims 11, 12, and 13, line 1 of each, change “10” to 
— 22 —. 

Remarks 

The informality in three of the claims kindly pointJed 
out by the Examiner has been corrected. Reconsideration 
of the application in its present form is respectfully so¬ 
licited since it is believed that the invention as expressed 
in the claims is not anticipated in the prior art. 

It will be helpful in the further consideration of the 
grounds relied upon by the Examiner in rejecting the 
claims to diagram the same as follows:— 

Claims Rejected on 

1-9; 11-14 Rutherford in view of Neely 

1-9; 15-20; 22 Salzberg in view of Neely or Br^y 

1-9; 11-20; 22 Neely in view of Rutherford 

21 Shoemaker or Rosen 

50 From the foregoing it will be observed that with 
the single exception of claim 21 the Examiner is, in 
each instance, relying on a combination of references in his 
rejection of the claims. 

The present invention is related to the combined use in 
a lubricating composition of a detergent and a particularly 
defined inhibitor. The Examiner in effect holds that he has 
separate patents which respectively show the use of deter¬ 
gents generally and the use of an inhibitor of the general 
character such as is employed by the applicant. The 
Examiner has not, however, found any single referehce 
in which the applicant’s particular combination is either 
disclosed or suggested. It is for this reason that the 
Examiner has had to combine references in his rejection. 
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In the first place, tlie applicant filed the present case 
because he had discovered that there was a cooperation 
between detergents generally and the particular inhibitor 
to which his claims relate. The existence of such coopera¬ 
tion was, of course, a condition precedent to the filing of 
the application since without such cooperation the com¬ 
position would be a mere aggregation and not a patentable 
combination. The cooperation which does exist and which 
is pointed out in the specification is that the particular 
inhibitor functions to an unexpected extent in cooperation 
with detergents in the production of a lubricant having 
unexpected properties. This result is not secured by the 
use of any and all combinations of any inhibitor with any 
detergent. Many of the available detergents and indeed 
many of those included within the scope of the cited 
patents which are directed to inhibitors do not have this 
cooperation. They are not effective for the purpose of 
preventing corrosion of sensitive metals by lubricants 
which contain an effective amount of an active and efficient 
detergent. 

51 Nor can this result which the applicant has found 
be predicted. As indicated in the specification, one 
of the principal uses for which the applicant’s lubricant 
is designed is in Diesel engines. There, temperature and 
other conditions are so rigorous as to actually result in 
a decomposition of the oil accompanied by the deposit of 
the deleterious byproducts. A substance to be effective 
to prevent such deterioration and to remove such deposits 
must be very powerful indeed. It has been found that 
while many detergents are available which will effectively 
remove these deposits, their high degree of activity upon 
which their success as detergents depends makes them so 
active that they objectionably react with the sensitive 
metals with which they come in contact. 

The applicant has found an inhibitor which while not 
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interfering with the normal function of the detergent, 
nevertheless, nullifies the usual objectionable effect of the 
detergent. When such a situation obtains it is improper 
to reject the claims on a combination of references because 
such rejection would read into the prior art the invention 
which the applicant has made. 

The foregoing is believed to fully dispose of all of tjhe 
grounds of rejection with the exception of claim 21. 
inspection of that claim shows that in order for the lubri¬ 
cating composition of the prior art to anticipate the claim, 
the prior art must have in it simultaneously a plurality 
of different metals, one of which is the critical metal zinc. 
The Shoemaker and Rosen patents have been carefuily 
considered, and such critical combination is not found, apad 
accordingly claim 21 is believed not anticipated. 

I 

52 In the light of the foregoing it is respectfully 
solicited that this application is in condition for final allow¬ 
ance. 

Respectfully, ! 

Oberlin, Limbach & Day 
Attorneys 

53 Div. 64 Room 267 Paper No. 8 

Adress only ‘‘The Commissioner of Patents, and 
not any official by name 

All communications respecting this application 
give the serial number, date of filing, and name 
applicant 

Department of Commerce 
United States Patent Office 
Richmond, Va. 

Please find below a communication from the EXAMI¬ 
NER in charge of this application. 
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Conway P. Coe 

Commissioner of Patents, 

Applicant: Peter A. Asseff 
Ser. No. 416,751 
Filed Oct. 27,1941 
For Lubricating Composition 
Oberlin, Limbach & Day 
909 Leader Building 
Cleveland, Oliio 

U. S. Patent Office R Jul 2 1943 Mailed 

Responsive to amendment filed June 23, 1943. 

The Examiner has considered applicant’s argument in 
regard to the rejection of claims 1 to 9, inclusive, 11 to 20, 
inclusive, and 22 on the patent to Rutherford taken with 
the patent to Neely of record but believes this rejection 
is sound. As stated in the last Office action the patent to 
Neely discloses a lubricating oil composition which contains 
a metal phenate and a metal salt of phosphorus. The 
function of these salts in this patent is the same as that 
disclosed by applicant for his compounds. To use as the 
inhibitor in this patent to Neely in place of the salt of 
phosphorus used therein a salt of an acidic reaction product 
obtained by reacting an organic hydroxy compound with 
a reagent of the class consisting of one element from 
phosphorus and another from sulfur. The Examiner be¬ 
lieves the substitution of one inhibitor for another would 
be obvious to one skilled in the art. 

Claims 1 to 9, inclusive, 15 to 20, inclusive, and 22 are 
regarded as lacking invention over the patent to Salzberg 
of record in view of Neely or Bray of record. 
54 No invention would be involved in adding an oil 
soluble detergent effective to remove deleterious 
deposits formed in an internal combustion engine to the 
composition disclosed in the patent to Salzberg in view 



of the teaching in the patents to Neely or Bray. Such an 
expedient would be obvious to one skilled in the art. 

Claim 21 is rejected as being fully met by the patent 
to Shoemaker of record. There is a disclosure of various 
metal organic compounds including zinc as one of the 
metals. In lines 45 to 51, inclusive, of column 1 of page 
1 of this patent there is a teaching of using mixtures of 
the metal alcoholates. 

Claim 21 is rejected as being fully met by the patent 
to Neely of record who discloses a mixture of metallic 
organic compounds. These metallic compounds can be 
zinc. 

This action is FINAL. J 

P. M. Nash 
Examiner 


PMN :pef 

55 Mail Division Dec 31 1943 U. S. Patent Office j 

Board of Appeals Jan 3 1944 U. S. Patent Office 

! 

Appeal No. 50127 
In re application of 
Peter A. Asseff 
Serial No. 416,751 
Filed October 27, 1941 
“For Lubricating Composition’’ 

Div. 64, Room 267 
Dec-31-43 89966 HCheck—15.00 

Appeal to the Board of Appeals 

Hon. Commissioner of Patents, 

Sir: 

I hereby appeal to the Board of Appeals from 
decision of the Primary Examiner in the matter of 
above-identified application which was finally rejected 
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July 2, 1943. The following are the points of the decision 
on which the appeal is taken: 

(1) The Examiner erred in rejecting the claims. 

(2) The Examiner erred in not allowing the claims. 

(3) The Examiner erred in rejecting claims 1 to 9 
inclusive, 11 to 20 inclusive, and 22 on the patent to 
Rutherford No. 2,252,984 taken with the patent to Neely 
No. 2,22S,671 of record. 

(4) The Examiner erred in rejecting claims 1 to 9 
inclusive, 15 to 20 inclusive, and 22 as unpatentable over 
the patent to Salzberg No. 2,161,611 in view of the patent 
to Neely No. 2,22S,671 or Brav patent Nos. 2,225,365 and 
2,257,32S. 

(5) The Examiner erred in rejecting claim 21 as fully 
met by the patent to Shoemaker No. 2,229,52S. 

(6) The Examiner erred in rejecting claim 21 as being 
fully met by the patent to Neely No. 2,228,671. 

Oral hearing is respectfully solicited. 

Signed at Cleveland, in the County of Cuyahoga, State 
of Ohio this 29th day of December, 1943. 

PETER A. ASSEFF 

By Oberlin, Limbach & Day 
His Attornevs 

56 Mail Division Dec 31 1943 U. S. Patent Office 

Oberlin, Limbach & Day 
Patent Law 
Leader Building 
Cleveland 

Cleveland, Ohio Dec. 29, 1943 


Serial No. 416,751 
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Filed October 27, 1941 

Allowed. 

Inventor Peter A. Asseff 

Patent to be issued to.. 

Title “Lubricating Composition” 

COMMISSIONER OF PATENTS 
Washington, D. C. 

Sir:— 

In connection with the above entitled case, please apply 
the enclosed remittance in payment of Patent Office fe^s 
in the amounts and for the purpose below indicated: 

Patent Application FILING FEE. 

Assignment record fee. 

Patent Application FINAL FEE . 

Appeal to Board of Appeals $15.00 
Appeal to Commissioner. 

Remarks: 

Respectfully, 

Oberlin, Limbach & Day 
Attorneys. 

57 PMN/n Paper No. 10 

U. S. Patent Office R Jan 11 1944 Mailed 

Department of Commerce 
United States Patent Office 
Richmond, Virginia 

In re application of 
Peter A. Asseff 
Serial No. 416,751 
Filed: Oct. 27, 1941 
For: LUBRICATING COMPOSITION 
On Appeal 
Before the 
Board of Appeals 
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Examiner’s Statement 

This is an appeal from the final rejection of claims 1 to 9 
inclusive, 11 to 22 inclusive, all of the claims in the case. 

The claims appealed are as follows: 

Claim 1: 

A lubricating composition comprising a major amount 
of a hydrocarbon lubricating oil and the combination of 
(a) an oil-soluble detergent effective to remove deleterious 
deposits such as resin and varnish formed in an internal 
combustion engine and (b) a salt of an acidic reaction 
product obtained by reacting an organic hydroxy com¬ 
pound with a reagent of the class consisting of those 
containing each of the following two groups: (1) phos¬ 
phorus and arsenic, and (2) sulphur and selenium. 

Claim 2: 

A composition in accordance with claim 1 in which the 
hydroxy compound has the hydroxyl group attached to a 
nonbenzenoid structure. 

Claim 3: 

A composition in accordance with claim 1 in which the 
hydroxy compound is an alcohol. 

5S Claim 4: 

A composition in accordance with claim 1 in which 
the hydroxy compound is a cyclic alcohol. 

Claim 5: 

A composition in accordance with claim 1 in which the 
hydroxy compound is a cycloaliphatic alcohol. 

Claim 6: 

A composition in accordance with claim 1 in which the 
hydroxy compound is a cycloaliphatic alcohol containing 
the cyclohexyl nucleus. 

Claim 7: 

A composition in accordance with claim 1 in which the 
hydroxy compound is an alkylated cycloaliphatic alcohol. 
Claim S: 
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A composition in accordance with claim 1 in which the 
hydroxy compound is an alkylated cycloaliphatic alcohol 
containing a cyclohexyl nucleus. 

Claim 9: 

A composition in accordance with claim 1 in which the 
hydroxy compound is an alkylated cycloaliphaic alcohol 
in which substantially all of the alkyl groups contain less 
than six carbon atoms. 

Claim 11: 

A composition in accordance with claim 22 in which the 
metal is a polyvalent metal. 

Claim 12: 

A composition in accordance with claim 22 in which the 
metal is selected from Group II of the Periodic Table. 
Claim 13: 

A composition in accordance with claim 22 in which ihe 
metal is zinc. 

Claim 14: 

A composition in accordance with claim 1 in which ^he 
reagent is selected from the class consisting of P 2 Ss, P 2 Se 5 , 
P 2 S 3 , and P 2 Se s . 

Claim 15: 

A composition in accordance with claim 1 in which (a) is 
a compound containing the —C-X-M radicle where M is 
a metal and X is an element of the class consisting jof 
oxygen, sulphur, and selenium. 

59 CllL 16: ' 

A composition in accordance with claim 1 in which 
(a) is a metallic phenate. 

Claim 17: 

A composition in accordance with claim 1 in which (a) is 
a metallic phenate derived from a hydroxy aromatic sul¬ 
phide. 

Claim 18: 

A composition in accordance with claim 1 in which (a) is 
a metallic phenate derived from an alkylated hydroxy 
phenyl sulphide. 
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Claim 19: 

A composition in accordance with claim 1 in which (a) is 
a metallic phenate and (b) is a polyvalent metal salt. 
Claim 20: 

A composition in accordance with claim 1 in which (a) is 
a metallic phenate and (b) is metallic salt with the metal 
selected from Group II of the periodic table. 

Claim 21: 

A lubricating composition characterized by the presence 
therein of a plurality of different metals, one of which is 
zinc, said metals being present in the form of oil-soluble 
organic compounds. 

Claim 22: 


A lubricating composition comprising a major amount 
of a hydrocarbon lubricating oil and the combination of 
(a) an oil-soluble detergent effective to remove deleterious 
deposits such as resin and varnish formed in an internal 
combustion engine and (b) a metallic salt of an acidic 
reaction product obtained by reacting an organic hydroxy 
compound with a reagent of the class consisting of those 
containing one element from each of the following two 
groups: (1) phosphorus and arsenic ,and (2) sulphur and 
selenium. 


The art relied upon in the rejection of the claims is as 
follows: 


Neely 2^28,671 

Shoemaker 2,229,528 

Salzberg 2,121,611 

Rutherford 2,252,984 

Bray 2,225,365 


Jan. 14,1941 

Jan. 21,1941 (filing date 3-23-38) 
June 21,1938 

Aug. 19, 1941 (filing date 5-6-39) 
Dec. 17,1940 


Invention 

The subject matter of this application which is being 
appealed relates to a lubricant composition which has a 
large field of use in internal combustion engines 
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60 where high temperatures are encountered, such as, 
the spark-ignition and diesel types. 

The lubricant composition found best suitable comprisjes 
a mineral oil base, a component functioning as a detergent 
and a component functioning as an inhibitor of corrosicfn. 

Applicant’s composition specifically is dealing with a 
mineral lubricating oil containing a metallic salt of an 
alcoholate, phenate, carboxylate and their corresponding 
thio compounds whose function in the composition is to 
act as a detergent salt, that is, to reduce the amount of 
deleterious deposits formed in an internal combustion en¬ 
gine when the oil is used as a crank case lubricant a^d 
also a metal salt of a cycliehydroxy derivative of an acid 
of phosphorus and sulphur to overcome the corrosiveness 
caused by the detergent salts. Examples of these detergeht 
salts are the polyvalent metal salts, such as, cadmium, 
silver, copper, tin, lead, zinc, nickel, etc., of the ph<Js- 
phorized and sulfurized cycliehydroxy organic compounds, 
such as, cyclohexanol, substituted cyclohexanol, naphthenyl 
alcohol and the like. 

Claims 1 to 9 inclusive, 11 to 20 inclusive and 22 are 
rejected as lacking invention over the patent to Neely 
taken wdth the patent to Rutherford. The patent to Neely 
discloses a lubricating oil composition containing a deter¬ 
gent salt in a metal phenate and an anti-corrosive agent 
in a metal salt of cycliehydroxy derivative of an acid of 
phosphorus (phosphorus salt of calcium, barium, chromium, 
and the like of di-cvclohexanyl). 

The patent to Rutherford discloses a mineral oil lu¬ 
bricating composition containing as an anti-corrosive 

61 agent, a metal salt of a cycliehydroxy derivative pf 
an acid of phosphorus and sulfur (thiophosphorfis 

metal salt of cyclohexanvl). 

It was the Examiner’s contention that no invention has 
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been involved in substituting the anti-corrosive agent in 
Neely by the anti-corrosive agent in the patent to Ruther¬ 
ford. Such a substitution would be obvious to one skilled 
in the art. It should be noted that the lubricant of both 
of these patents are dealing with applicant’s problem of 
lubricating internal combustion engines where high tem¬ 
peratures are encountered. The claims -were further re¬ 
jected as lacking invention over the patent to Neely or 
the patent to Bray taken with the patent to Salzberg. 

Both patents to Neely and Bray disclose lubricating oil 
compositions containing detergent salts of the character 
used by applicant with anti-corrosive agents admixed 
therewith. 

The patent to Salzberg discloses a similar type of lubri¬ 
cant which contains a salt of a napthenyl derivative (cyclic) 
of an acid of phosphorus and sulphur as an agent for 
preventing corrosion. It was the Examiner’s contention 
that no invention w-ould be involved in using as the anti¬ 
corrosive agent in either Neely or Bray the corrosive agent 
in the patent to Salzberg. The substitution is considered 
as being obvious to one skilled in the art, since all of' 
these patents are treating of the same problem of lubrica¬ 
tion. 

Claim 21 was rejected as being fully met by the disclosure 
in the patent to Shoemaker. In this patent there is a 
disclosure of various organic compounds including zinc 
as one of the metals which are to be admixed with a 
62 mineral lubricating oil for the production of a lubri¬ 
cating composition. Attention is directed to lines 45 
to 51 inclusive of column 1 of page 1 of this patent for a 
teaching of using mixtures of metal alcoholates in mineral 
lubricating oil. 

Claim 21 is further rejected as being substantially met 
by the patent to Neely who discloses a lubricating oil 
composition containing a mixture of metallic organic com- 


pounds. Among the compounds listed, zinc is included. 
Note lines 44 to 46 inclusive of column 2 of page 1 of ^his 
patent. 


It is respectfully submitted that the final rejection) 
the claims be sustained. 


of 
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Respectfully submitted, 

P. M. Nash 
Examiner, Division 64 

Address only the Commissioner of Patents Wash¬ 
ington, D. C. 

Paper No. 11 
M\^C 
Feb. 12, 1^44 

Department of Commerce 
United States Patent Office 
Washington 

Room 1626 , Commerce Building 
Washington 25, D. C. 


Sir: 


The case of Peter A. Asseff Appeal No. 50,127 Serial 
No. 416,751, will be heard by the Board of Appeals on tlhe 
5th day of July, 1944. 

The hearings will commence at 9:30 A. M. and as sopn 
as the argument in one case is concluded, the succeeding 
case will be taken up. 

The time allowed for argument is thirty minutes. 

By special leave, obtained before the argument is com¬ 
menced, the time may be extended. 

I 

Briefs must be filed on or before the day of hearing. 



146 


Respectfully, 

Conway P. Coe 
Commissioner of Patents. 

Refer to APPEAL NUMBER 
To 

Oberlin, Limbach & Day, 

909 Leader Bldg., 

Cleveland, Ohio. 

64 Jno. F. Oberlin 0. C. Limbach William R. Day 
0. G. Messenger J. C. Oberlin—U. S. Army 

Law Offices 

Oberlin, Limbach & Day 
Patents and Patent Causes 

Leader Building 

Cleveland 14 , Ohio 

Telephone Main 1113—Cable Address Oldpat Cleveland 

June 12, 1944 

Mail Division Jun 14 1944 U. S. Patent Office 

Board of Appeals Jun 14 1944 U. S. Patent Office 

Hon. Commissioner of Patents 
Washington, D. C. 

Attention: Clerk of the Board of Appeals 

In re: Appeal No. 50,127 
Peter Asseff 
Sen. No. 416,751. 

Sir: 

This case is set for hearing before the Board of Appeals 
on July 5th. Another case, Appeal No. 49,337, was set for 
hearing on the same day. I recently wrote you in connec¬ 
tion with the latter case and pointed out the travel diffi- 
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culties in connection with my trying to be present in 
Washington on the 5th of July. You very kindly changed 
the hearing date in Appeal No. 49,337 to Jan. 24, 1945. 

Would it be possible to have appeal No. 50,127 set on 
the same day? 

Respectfully, 

Oberlin, Limbach & Day 
Attorneys 

65 Address only the Commissioner of Patents Wash¬ 
ington, D. C. 

mem 
Paper No. 13 
June 15,1944 

1 i 

i 

Department of Commerce 
United States Patent Office j 

Washington 

Room 1626, Commerce Building 
Washington 25, D. C. 

Sir: " | 

The case of Peter A. Asseff Appeal No. 50,127 Serial 
No. 416,751, will be heard by the Board of Appeals on the 
24th day of January, 1945. 

The hearings will commence at 1:30 P. M. and as soln 
as the argument in one case is concluded, the succeeding 
case will be taken up. • 

The time allowed for argument is thirty minutes. 

By special leave, obtained before the argument is com¬ 
menced, the time may be extended. 

Briefs must be filed on or before the day of hearing. 
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Respectfully, 

Conway P. Coe 
Commissioner of Patents. 

Refer to APPEAL NUMBER 

N. B. Please note that this case has been reset for 
hearing on January 24, 1945 in the afternoon at 1:30 P. M. 

To 

Oberlin, Limbach and Day, 

909 Leader Bldg., 

Cleveland, Ohio. 

66 Board of Appeals Jan 24 1945 U. S. Patent Office 

In the United States Patent Office 

Before the Board of Appeals 

in re application of 

Peter A. Asseff 

Serial No. 416,751 

Filed Oct. 27,1941 

For “Lubricating Composition" 

Appeal No. 50,127 


Applicant’s Brief 

The invention of this application relates to lubricating 
compositions which are essentially refined mineral lubri¬ 
cating oils particularly designed for use in engines which 
operate at temperatures so high as to cause the oil base 
to break down. The products of decomposition of the oil 
at high temperature have two principal deleterious effects 
in the engine:— 

(1) They coat the moving parts of the engine with a 
vamish-like deposit which is concentrated in the piston 
ring grooves causing a “freezing” of the piston rings in 
their slots; and 





(2) They are corrosive to the engine parts and par¬ 
ticularly the sensitive metals which are used as the beating 
materials. 

The applicant’s lubricants designed to operate satisfac¬ 
torily under such severe conditions comprise three com¬ 
ponents which in the specification, claims, and in the Ex- 
aminer’s Statement are, for convenience, respectively iden¬ 
tified as follows:— 

(a) The mineral oil base; 

(b) The detergent; and 

(c) A metal salt of an acidic reaction product obtained 
by reacting an organic hydroxy compound with a reagent 
which contains two elements. The two elements are phos¬ 
phorus or arsenic, and sulphur or selenium. 

At the outset of this brief, it is well to point out that 
these three components present in the applicant’s lubricant 
are not present merely for their cumulative effect. W^ile 
the Examiner has not raised the question of aggre- 
67 gation, we wish to make clear at once that the 
principal attributes of the applicant’s finished lubri¬ 
cant are not traceable to any one component. Thus, for 
example, the materials which the applicant lists as useful 
for the purpose of providing detergency, i. e. keeping the 
metal parts of the engine washed clean of the deleterious 
deposits, is not and cannot be accomplished by the sole 
use in a mineral oil base of the materials which are for 
convenience identified as the detergents. 

The Examiner has, however, taken the attitude that the 
detergents employed by the applicant are capable of fully 
performing their prescribed function. The Examiner is 
apparently of the opinion that once the matter of deter¬ 
gency has been taken care of by the inclusion in the 
lubricant of a material effective for this purpose, then 
there remains merely the problem of inhibiting corrosion 
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and that to solve such problem one need merely select a 
known corrosion inhibitor which has been used for this 
purpose in the prior art. 

The actual facts of the case are not so simple however. 
If the facts were so simple, then the prior art patents 
would have contained a description quite different from 
what is actually found in them. There is no prior art 
patent of record, or of which applicant’s attorneys have 
any knowledge, which assumes that the problem of pro¬ 
viding detergency and the problem of providing a corrosion 
inhibitor are separate and distinct. Were the Examiner’s 
assumption correct, then the prior art patents, such as for 
example Neely, would say that with his improved detergent 
one may use any type of corrosion inhibitor available for 
this purpose. Without saying so in so many w'ords, each 
of the prior patentees and the applicant clearly recognize 
that there must be some cooperation between the 
6$ separate components if a lubricant of satisfactory 
properties is to be produced. Without such cooper¬ 
ation, the multi-component lubricants would be nothing 
more than an aggregation. In this connection, it will be 
noted that the Examiner has not raised the question of 
aggregation. 

With the foregoing preliminary discussion, a more de¬ 
tailed consideration of the general aspects of the present 

invention is believed unnecessary since this would be merelv 

• •> 

a recapitulation of what has been said already in the 
specification and in the Examiner’s Statement. This brings 
us to a consideration of the prior art on which the claims 
have been rejected. 

As to most of the claims, there is no dispute as to what 
the prior art discloses. To facilitate consideration by the 
Board of Appeals of the prior art disclosures and a com¬ 
parison of the same -with the applicant’s teachings, we 
offer the following table:— 


Applicant 

Neely 

2,228,671 

Shoemaker 

2,229,528 


Detergent 
Broadly; specifical¬ 
ly phenates 
Metal phenates, 
Calcium cetyl phe- 
nate 

Heavy metal alco- 
holates and thio-al- 
coholates. Alumi¬ 
num lorolate & phe¬ 
nates broadly 


Corrosion Inhibitor 
P & S deriv. of org. 
hydroxy cpd. 

Salts of substituted 
oxy-acids of phospho¬ 
rus 


i 


Salzberg 

2,121,611 


Rutherford 

2,252,984 


Bray 

2,225,365 


Metal soap of halo- 
genated fatty acids 
—10 C’s 


Naphthenyl esters of 
acids of phosphorus 
and mixtures thereof 
(thiophosphates & tjhi- 
ophosphites included) 
Polyvalent metal shits 
of sulfur - containing 
substituted acids of 
phosphorus 
Sulfur, phosphorus, 
chlorine, or the like 
agent as an oiliness 
agent 


69 We now come to the specific grounds of rejection. 

On page 4, third principal paragraph, the Examiner 
states:— 

“Claims . . . are rejected as lacking invention over the 
patent to Neely taken with the patent to Rutherford.’^ 


Neely discloses a three-component lubricant. The oil 
base and the detergent which he discloses are the satne 
as used by the applicant. The third component of the 
Neely patent is, however, the oxy derivative of acids of 
phosphorus instead of the thio compounds to which tjhe 
present invention relates. 
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The patent to Rutherford discloses the use as corrosion 
inhibitors generally of the thio compounds which form 
one component of the applicant's composition. The Ex¬ 
aminer holds that it does not amount to invention to 
substitute, in the Neely composition, the Rutherford in¬ 
hibitor for the third component used by Neely. 

With regard to the other art, Shoemaker was cited 
particularly with respect to claim 21 and more will be 
said about that patent in connection with our specific 
consideration of claim 21. 

Salzberg was cited merely because he also shows the 
use as corrosion inhibitors generally of the type of material 
which the applicant uses as his third component. 

Bray was cited merely to show another case of a deter¬ 
gent in an oil, the Examiner holding that it would not 
amount to invention to include in the Bray composition 
as a third component the materials of either Salzberg or 
Rutherford. 

The law applicable to the present case is clear and well 
settled. The only real issue is a question of fact. That 
question of fact has two parts:— 

70 (1) Do the second and third components of ap¬ 

plicant’s composition cooperate, i. e. is the compo¬ 
sition a true combination or an aggregation? 

(2) Do the applicant’s second and third components 
cooperate in a different way to produce a result which is 
unexpected as compared with what one might expect would 
happen by using the combination of Neely? 

The only way in which a proper answer may be reached 
in determining a question of fact is by the examination of 
factual data. Such factual data is supplied herewith in 
the form of an affidavit which includes data on extensive 
engine tests on compositions of the prior art and the 
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applicant’s composition. That data clearly shows, from 
an examination of the first six compositions, that not 
only is there cooperation between the second and third 
components, but that the results of such cooperation are 
totally unexpected as compared with the properties of the 
Neely composition. 

In the chart Exhibit D attached to the affidavit, it Will 
be observed that the addition of the detergent magnesium 
lauryl salicylate to the mineral oil base increases the 
detergency without materially altering corrosion. The fur¬ 
ther addition of the oxy compound, i. e. the phosphate of 
Neely in example No. 5 made no change whatsoever in 
the detergency of the composition. In other words, there 
was no cooperation between the second and third compo¬ 
nents of Neely in so far as detergency is concerned. Like¬ 
wise, the addition of the third component in example jNo. 
5 actually materially increased the corrosion. 

j 

Let us now examine the comparable cases utilizing jthe 
components proposed by the applicant. Example No. 4 is 
the applicant’s third component by itself in the oil base. 

The tests show that the applicant’s third component 
71 is a good corrosion inhibitor. When present | by 
itself, however, it does not provide the required 
degree of detergency. 

Now let us examine the results which are secured]by 
the combined presence of the applicant’s second and third 
components. In the first place, the detergency is of the 
highest order, i. e. much better than in example No. 2. 
These results conclusively show that the applicant’s third 
component markedly increases the detergency of the com¬ 
position which contains the second component. The in¬ 
escapable conclusion is that there is an unexpected co¬ 
operation between applicant’s second and third componehts 
in providing a lubricant having an unusually high degree 
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of detergency, and at the same time providing a satisfactory 
degree of corrosion resistance. 

With regard to claim 21 which has been rejected on 
Shoemaker and Neely, we are unable to find anywhere in 
either of these patents any suggestion whatsoever of the 
desirability of using different metals in the same compo¬ 
sition. Shoemaker never contemplates using more than 
one compound. While Neely contemplates using two com¬ 
pounds, he does not recognize any merit in having different 
metals present in the same composition. Of the large 
number of specific examples given on pages 4 and 5 of his 
patent, in each of such examples the metals of the separate 
compounds are the same. To spell out an anticipation 
from the prior art, one need go one step further to find 
that not only must the metals be different but that one of 
such metals must be zinc. There is certainly no anticipa¬ 
tion of such specific teaching. 

In the light of the foregoing, it is respectfully submitted 
that each of the claims is clearly patentable and that the 
Examiner should accordingly be reversed. 

Respectfully submitted, 

PETER A. ASSEFF 
By Oberlin, Limbach & Day 
Attorneys 

Affidavit of Albert K. Smith before 
72 Board of Appeals Jan 24 1945 U. S. Patent Office 

State of Ohio 
Countv of Cuyahoga 
SS: 

ALBERT K. SMITH being first duly sworn deposes 
and says that he is a resident of Shaker Heights, Ohio and 
is Vice President in Charge of Research and Development 
of The Lubri-Zol Corporation of Wickliffe, Ohio. Attached 
hereto and marked Exhibit A is a booklet entitled “Search 
for Better Additives” which illustrates and describes cer- 


tain of the research laboratories of The Lubri-Zol Corpo¬ 
ration and in which laboratories the work presently to bb 
referred to was conducted. 

In determining whether a particular lubricating oil is 
suitable for use under conditions like those encountered 
in commercial Diesel engines, a standard procedure is tlo 
test the oils in a single cylinder air-cooled Lauson engine 
in accordance with the operating conditions and procedures 
set forth in attached Exhibit B entitled “Lauson Engine 
Operating Schedule”. While said Exhibit B describes th|e 
operating schedule for tests Nos. 21 and 22, the te$t 
procedure which was followed in the work referred l[o 
hereinafter was the procedure for test No. 22, i. e. the 
high piston temperature conditions which reproduce oper¬ 
ating conditions encountered in actual commercial Diesfel 
engine operation. 

As a result of thousands of tests conducted on the^e 
Lauson engines, and a comparison of the results thereof 
with results secured in the operation of full-size commer¬ 
cial Diesel engines, it has been found that the Laus<jm 
engine tests are a true indication of the performance bf 
the oil in the commercial large size engines. 

I 

73 Attached hereto and marked Exhibit C is a sheet 
of color photographs entitled “Single Cylinder En¬ 
gine Test Reference Pistons”, which photographs shoyr, 
in color, the conditions of various Lauson engine pistols 
with regard to discoloration and amount of deposits jon 
the pistons. This chart is used in the laboratory as a 
reference chart in evaluating the pistons resulting frbm 
individual tests. 

I 

Attached hereto and marked Exhibit D is a chart of 
twenty Lauson engine tests on various compositions. In 
the first principal column of Exhibit D is given the full 
composition of the lubricant under test. The base oil u$ed 
for each test was the same, i. e. Texaco S. A. E. 30 
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commercial motor oil. The various addition agents used 
and as identified in the several compositions were all 
prepared in affiant’s laboratory under his direction and 
supervision and the compounds specified are those which 
were actually employed. 

The first six tests were conducted for the purpose of 
directly comparing the effect of the use of an organic 
phosphate salt with an organic thiophosphate salt in com¬ 
bination with a detergent. The columns at the right-hand 
side of the chart denote the condition of the piston and 
amount of corrosition of the bearings at the end of each 
inspection period. In running Lauson engine tests, it is 
common practice to discontinue the test when either the 
piston condition or the amount of corrosion has reached 
a certain critical stage. This accounts for the fact that 
the test on composition No. 2 was run for only 90 hours 
and the test on composition No. 7 was run for only 60 
hours for example. The condition of the piston at the end 
of 90 hours in the test on composition No. 2 was so bad, 
with the corrosion of the bearing so high, that a 
74 further continuation of the test was obviously 
unnecessary. Similarly in the test on composition 
No. 7, the condition of the piston at the end of 60 hours 
and the amount of corrosion at the same period was so 
high as to make continuation of the test unnecessary. 

It will be observed that compositions Nos. 3 and 5 contain 
.56% of the phosphate salt and the comparative composition 
Nos. 4 and 6 contain 1% of the thiophosphate salt. The 
use of low concentrations of the phosphate salt demonstrate 
even more forceably their inferiority as compared with 
the thiophosphate salts. It will be noted that the amount 
of corrosion of composition No. 2 is approximately the 
same as the straight oil composition No. 1. The addition 
of .56% of the phosphate salt in example No. 3, and without 
any detergent present, was quite low. However, when 
the phosphate salt was combined with the detergent in 



157 


composition No. 5, corrosion was very considerably greater 
than in the case of the straight oil composition No. 1. 
Accordingly, the data shows clearly a fact which consid¬ 
erable laboratory test data has repeatedly confirmed, i. i., 
that while the phosphate salts by themselves in a plain 
mineral oil are corrosion inhibitors, nevertheless their 
effectiveness as corrosion inhibitors, in a detergent ty^e 
oil is lost and as a matter of fact the presence of tl^e 
phosphate salts in a detergent type oil increases their 
corrosiveness. 

On the other hand, the thiophosphate salt not only is ds 
effective in inhibiting corrosion in a detergent type oil 
as in a pure mineral oil, but also cooperates with tHe 
detergent in improving the detergency of the composition. 
The latter point is clearly brought out by the condition Of 
the pistons of tests 2 and 6. The test on composition No. 
2 shows that while the detergent present w^as effective fcfr 
the purpose of improving the condition of the pistols 
75 during the early stages of the test, as compared 
with plain mineral oil, nevertheless, deterioration 
occurred during the later stages of the test. The additional 
presence with the detergent of the thiophosphate salt not 
only reduced the rate of deterioration of the detergeiit 
properties of the oil, but additionally maintained the degree 
of detergency at an unexpectedly high level. Thus, the 
thiophosphate salts in some way cooperate with the deter¬ 
gents usually used in increasing the effectiveness of sucjh 
materials in keeping the engine parts free from deposits, j 

As previously indicated, tests 1 to 6 inclusive wer^ 
conducted for the purpose of directly comparing the effect 
of using organic thiophosphates as compared with organic 
phosphates. The results of these tests are reproducible 
and are a true indication of the performance of thesp 
compositions in actual full-scale commercial engines. Tests 
on compositions Nos. 7 to 20 are representative tests 
selected from hundreds of tests of a similar character 
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which are performed routinely in the full-scale investiga¬ 
tion in affiant's laboratory’ of compositions of the character 
in question. 

In this series of tests, that is Nos. 7 to 20, it will be 
noted that tests Nos. 11 and 13 are duplicates of test No. 4 
in order to make possible a more direct comparison between 
the performance of the thiophosphate salt alone as com¬ 
pared with the combination of such salt with the various 
detergents. It will also be noted that test No. 18 is a 
duplicate of test No. 7, also for the purpose of making 
easier comparison of the results of the tests in which the 
sulphonate is used alone, with the tests in which sulphonate 
is used in combination with various thiophosphate 
salts. 

76 In this series of tests the cooperative action be¬ 
tween various thiophosphate salts and various sul- 
phonates used as the detergent is very’ clearly shown. The 
metals of the sulphonate constituent of this series include 
various percentages of calcium and also barium. The 
sulphonate constituent also is varied by using petroleum 
sulphonates in some cases and mixed salts of petroleum 
sulphonates with various synthetic aromatic sulphonates 
in other cases. The metals used in the thiophosphate 
constituent include zinc, calcium, and tin. In the case of 
each of the combinations, regardless of the character of 
the metal or of the sulphonate constituent, there is marked 
evidence of the improved results of the combination as 
compared with the results which could be expected from 
the performance of a separate constituent. 

Albert K. Smith 

Sworn to and subscribed before me this 23rd day of 
January, 1945. 


Lucille Jaeger 
Notary Public 
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T HE value of additives has been so con¬ 
clusively demonstrated in the last ten 
years. notably in diesel lubricants, gear lubri¬ 
cants and such industrial products as cutting 
oils, that today additive research is important 
to the whole field of lubrication. 

The functions of an additive are threefold: 
first. to enhance the desired properties of a 
lubricant; second, to supply properties which 
do not exist in the original; third, to subdue 
undesirable properties. 

Additives are of interest not only to refin¬ 
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ers, lubricant manufacturers, the automotive, 
aviation and transportation fields, but also 
to all industry. As a result, additive re¬ 
search is correlated closely with the de¬ 
velopment work of engine, equipment and 
machine manufacturers, and with the oper¬ 
ating problems encountered in all of these 
various fields. 

This booklet is presented to give you an 
over-all view of Lubri-Zol’s facilities for 
additive research and production, and to 
acquaint you with the company’s services. 
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The Chemical Laboratories 


T HE process of developing a new additive 
or of evaluating a new additive-treated 
lubricant begins in the chemical laboratories. 
A thousand promising compounds for addi¬ 
tive use may be studied to find one having all 
the desirable properties and no objection¬ 
able characteristics. As for the additive-treated 
lubricant, all the factors bearing on its final 
performance must be examined in detail... 
the base oil stock, the method of refining it, 
and the nature of the additive. 
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If the new product shows promise in die 
chemical laboratory, the next steps are tests 
in small scale mechanical equipment, then, 
progressively, tests in full scale equipment 
and actual trials in the field. Throughout 
the whole process the chemical laborato¬ 
ries are continually analyzing samples, to 
assist in appraising the value of the new 
product, and thus to arrive at a finished 
lubricant having the best possible combina¬ 
tion of properties. 
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One of the laboratories where the search for better additives 
begins, showing typical apparatus used in research on synthetic 
organic compounds. 
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/// the purification of synthetic compounds for Lubri-Zol ad¬ 
ditives, special equipment for high vacuum distillation, like 
the above, is provided in each of the - organic\ laboratories. 


158-5 


BEST COPY AVAILABLE 


from the original bound volume 







Fractional distillation apparatus of the type shown above is used 
for the purification of intermediate and final organic products in 
quantities sufficient to treat lubricant samples for engine tests. 
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The illustration at the top of the opposite page shows chem¬ 
ical equipment used in synthesizing some of the more complex 
organic compounds. 

Opposite is a view of the laboratory where quantitative 
analyses are made on the pure additive compounds, and 
on blends of additives with lubricating oils. 

% 

Above—One of the laboratories where pre-evaluation bench 
tests are made on oil samples treated with the pure additives. 

Analyses are also made of drain oil samples from engine tests. 
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The Mechanical Testing Laboratory 


I N the many years devoted to additive re¬ 
search, Lubri-Zol has evolved a number of 
fundamentals which direct its investigations. 
For example, it has been observed that all 
base stocks are not equally susceptible to 
improvement by a given additive. Similarly 
it has been determined that different proven 
additives are not equally effective in a partic¬ 
ular base oil, and that neither source of crude, 
method of refining, nor type of additive, alone 
guarantees desired results. 

On the other hand, experience has 
proved that Careful selection of the base oil. 


plus extensive investigation of base oil and 
additive combinations, is essential to the 
successful development of an improved 
lubricant. 

The final decision as to whejther a finished 
lubricant actually has the best possible com¬ 
bination of properties rests ob its perform¬ 
ance in prolonged test run^ in full scale 
mechanical equipment, under a variety of 
accurately controlled conditions. This pro¬ 
cedure provides the most reliajble laboratory 
evidence that satisfactory fiel<}l performance 
is to be expected. 

41C751 
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At Lubri-Zol. mechanical testing is carried on continuously, 
day and night. Over ten thousand pre-evaluation oil tests have 
been run on the Lauson engines shown here. Many of the tests 
are extended to 240 hours. 
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Tests for the purpose of appraising oil stability 
corrosion characteristics in gasoline engines are 

scale equipment such as shown above. 

■ 

and bearing 
run on full 
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Ring-sticking, detergency, and other characteristics of engine 
Imbricating oils are evaluated by 480-hour endurance tests run 
in single-cylinder diesel engines, like the above. 
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Four-cylinder diesel engines of the type shown above are used at 
Lubri-Zol for tests to determine oil stability and bearing corrosion 
under diesel engine operating conditions. 

At top of the opposite page is shown a four-cylinder two-cycle diesel 
engine. Tests of lubricating oils in engines of this type provide 
additional performance values under operating conditions different 
from those in four-cycle diesel engines. 

Opposite—The motorcycle engine is used for investigating the 
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stability of lubricating oils at high cylinder wall t 

emperatures. 
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The extent of the Lubri-Zol engine 
testing laboratory can be judged from 
the views of different engine test groups 
shown on this page. 

This assembly of engines provides 
ample facilities for making the variety 
of tests required for a thorough inves¬ 
tigation of engine lubricating oils. 


Opposite — After visual inspection and 
photographing, test parts are marked 
for identification, catalogued, and stored 
for future reference. A section of the 
reference file is shown. 

Gauges and fixtures of extreme accuracy 
are used in fitting the precision bearings 
of Lubri-Zol’s laboratory test engines. 
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In the development of additives for gear lubricants, special 
chassis dynamometer equipment is used for high speed tests 
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and the application of shock loads. .During the tests, peri¬ 


odic inspections of the gear teeth are made as shown. 
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The unusual equipment at Lubri-Zol includes 
these high-capacity absorption dynamometers 
which are used for investigating the perform¬ 
ance of gear lubricants over wide ranges of 
speed and load combinations. 
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At right—Film strength machines of rec¬ 
ognized types provide for supplementary 
evaluation of additive-treated gear lubricants. 
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The Aircraft Engine Testing Laboratory 


D UE to the constantly accelerating im¬ 
portance of aviation, a separate Lubri- 
Zol laboratory has been established for carry¬ 
ing on tests of additive-treated lubricants in 
foil scale representative aviation-type engines. 

In aircraft engines special requirements, 
such as reliability and high unit output, pre¬ 
sent a number of unusual problems. Lubri- 
Zol’s aircraft laboratory is equipped for 
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research on the relation of additives to these 
problems. 

The field of aviation lubricants is one in 
which additives have steadily become more 
important, and in which it is felt there are 
great potentialities. The aircraft engine test¬ 
ing laboratory is concrete evidence of the 
importance which lubri-Zol attaches to this 
phase of its work. 
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of the engines which has been used for lubricant tests 
be aircraft laboratory is this 165 horsepower seven-cylin- 
air-cooled radial model. The stub propeller furnishes the 
for the engine during test runs. 
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Control room of the Lubri-Zol aircraft laboratory is located 
between test cells. All gauges and other instruments are cen¬ 
tralized here in sound-proof quarters. Operatio\i of the en¬ 
gines in the test cells is observed through glass partitions. 

4 * 675 * 


* ■» 


158-21 



BEST COPY AVAILABLE 


from the original bound volume 



























Aircraft eugiue oils of the type used in small planes are 
tested in this air-cooled four-cylinder opposed engine of 65 
horsepower. Thermocouples and pressure lines from various 
engine points lead to instruments in the control room. M •» 
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T O develop the processes required for 
manufacture of new additives, Lubri- 
Zol has a well equipped pilot plant with located adjacent to the research laboratories 

its own experimental and control labora- and the production plant. In the pilot plant 

tory. This plant is the link between final the manufacturing procedures are worked 
chemical research and production on a out in production equipment of small 


pilot plant is 
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Typical pilot plant equipment is illustrated above and on 
the opposite page. This equipment includes glass-lined and 
stainless steel t anks, stills and condensers, together with precise 
temperature regulating and recording instruments. 
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Manufacturing Facilities 


W HILE the major interest of Lubri-Zol 
is in research, large volume produc¬ 
tion of additives is an important part of the 
company's operations. A number of different 
types of additives are made, and new products 
and processes are constantly being developed. 

This program frequently calls for the mak¬ 
ing of chemical compounds which have never 
been made before, and requires not only the 
commonly used equipment of chemical man¬ 
ufacturing plants but also specialized equip- 
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ment designed for use in unusual chemical 
syntheses. 

A big factor in the plant’s consistent pro¬ 
duction of these materials over a period of 
years has been the development of a well- 
trained force of experienced operators and a 
staff of chemical engineers who closely super¬ 
vise all manufacturing steps. 

The production plant is located directly 
on the main line of the Nevy York Central 
Railroad. 
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At the top of the opposite page is a view of the charging floor 
in the production plant Above—The processing units shown 
here are glass-lined. Other principal units are stainless steel. 
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On the opposite page at top a weighed quantity of chemical is 
shown on its way into me unit of a battery of reactors. 

Opposite— An important step in the manufacture of additives is 
the purification of reaction products through suitable types of 
filtration equipment, such as the units shown. 

• 

Above—The production plant has its own control laboratory, 
operated separately from the research laboratories. Here each 
step of the manufacturing process from raw material to fin¬ 
ished product is checked to insure uniformity. 
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UBRI-ZOL was founded on 
research, and research re¬ 
mains its chief activity. The experience 
of this unique organization, the services 
of its chemists, engineers and executives, 
and the varied facilities illustrated, are 
offered to lubricant producers, engine 



and equipment builders, the transporta¬ 
tion industry, and other interested groups. 
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LUCILLE JAEGER, Notary Public 

My commission expires May 6, 1945 

77 Test No. 21 and 22 

Date 7-22-44 

X I 

Board of Appeals Jan 24 1945 U. S. Patent Office 

Lauson Engine Operating ScJiedule 

EXHIBIT B SMITH AFFIDAVIT 

Starting with a reconditioned engine and a new o^ 
sample the following schedule is to be followed: 

1. Mark backs of bearings with the electric pencil to 
indicate Top or Bottom half, engine number and oil sample 
number. 

2. Weigh bearings to the nearest milligram and record 
the weights in bearing weight book. 

3. Put 2 lbs. of oil in the crankcase. 

4. Turn on the oil heaters. 


5. Start engine and adjust to 1200 R. P. M. 

6. After 30 min. at 1200 R. P. M. readjust the speed to 
1600 R. P. M. 

7. Adjust the carburetor for 76-78% as shown by Cam¬ 
bridge tester. 


8. Check the exhaust gas of all engines with the Cam¬ 
bridge tester at 3, 7, and 11 o’clock. If an engine will not 
run without spitting and backfiring with an exhaust reading 
of 76-78%, check breaker gap and plug gap and value cleai^r 
ance. If there is nothing wrong with these points have the 
supervisor look at the engine. When everything is in 
proper adjustment the engine will run well with a 76-7p 
reading. 
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9. Check oil level every 10 hours. Oil level should be 
1". Weigh all oil that is added and record weight on data 
sheet. 


Engine Inspections 

Stop for inspection at 30 hr. intervals. All tests run 
to 240 hrs. unless stopped at some intermediate inspection. 

10. Stop engine turn of oil heaters, shut off coolant 
valve and drain engine jacket, but do not remove the 
engine from the base for one hour. 

1L Remove bearing inserts, clean with naphthalite 
spray, dry with air and weigh to the nearest milligram. 
Record weight on the inspection sheet and compute weight 
loss from the original weight. 

12. Rate piston for skirt deposits by matching against 
reference pistons—Varnish engine pistons are rated 1, 
2, 3, 4. Diesel engine pistons are rated A. B. C. D. E. 

7S 13. Check for stuck rings. Indicate the number 
of rings stuck on the inspection sheet. 

14. Check oil ring filling—Record the percentage of 
the slot filled. 

15. Hold engine if bearing wt. loss exceeds 200 mg. or 
if there are any rings stuck. 

16. If the bearing weight loss is less than 200 mg. and 
there are no stuck rings the engine may be restarted. 

17. In starting up after an inspection, turn on heaters 
and run at 1200 R. P. M. for 10 min., then set governor 
for 1600 R. P. M. 

IS. At the end of a test tie the bearings to the piston 
and tag showing engine number, sample number and hours 
of the test. 
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19. Weigh drain oil and put in a jar and mark sample 
number, engine number and hours of the test. 

20. At the end of the midnight to eight shift make out 
a Lauson Engine Report sheet showing the sample ip each 
engine and the number of hours running time at the next 
inspection. 

21. Rebuild engines only if they have completed 240 
hours or if they have been scheduled for a stop and rebuild 

on the daily Lauson order sheet. 

79 Test No. 21 and 22 

Date 7-22-44 


Lauson Operating Conditions 


Varnish procedure 

Speed. 

Carburetor Setting. 
Head Temperature. 
Oil Temperature.. 


Diesel procedure 


Speed. 

Carburetor Setting. 
Head Temperature. 
Oil Temperature...... 


Test No. 21 


1600 RPM 
77-78 

l?5°-f 5° F. 
280°+5 


F. 


Test No. 22 

1600 ld?M 
77-78 

345°+9° P. 
225°+3° F. 


Engine Fits 

Piston Clearance. 

Ring Gap Clearance. 

Ring Groove Clearance. 

Intake Valve ” . 

Exhaust Valve ” . 

✓ 

Breaker gap. 


.006"—.007" 
.015" 

.002"—f.004" 

.010 

.015 

.012"—.015" 


! 
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#15 O.B. 

Board of Appeals Jan 24 1945 U. S. Patent Office 
In re application of Peter A. Asseff 
Serial No. 416,751, Filed October 27, 1941 
For “Lubricating Composition” 

Div. 64, Rm. 267 On appeal to the Board of Appeals 
Hon. Commissioner of Patents, 

Sir: 

Applicant hereby withdraws his appeal as to claims 1 
and 22. 

Claims 1 and 22 will be cancelled and the remaining 
claims rewritten in conformity with the decision of the 
Board of Appeals as soon as such decision is received. 

Respectfully, 

Oberlix, Limbach & Day, 
Attorneys 

Cleveland, Ohio 

January 23, 1945 

S6 Paper No. 16 

Noted Feb 28 1945 F. S. Patent Office Board of 
Appeals 

Appeal No. 50,127 FE 

IN THE UNITED STATES PATENT OFFICE 


BEFORE THE BOARD OF APPEALS 


Ex parte Peter A. Asseff 
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Application for Patent filed October 27, 1941, Serial 
No. 416,751. Lubricating Composition. 


Messrs. Oberlin, Limbach & Day for appellant. 


An affidavit having been filed in this case since the appeal 
was taken, the application is hereby remanded to t)ie 
Primary Examiner, under the provisions of Rule 138, 
for reconsideration under the provisions of Rule 76 and 
for report to the Board of Appeals as to his conclusions 
thereon. 

W. L. Redbow 
Examiner-in-Chief 
F. J. Porter 
Examiner-in-Chief 
E. F. Klinge 
Examiner-in-Chief 
Board of Appeals 

February 28, 1945 

Messrs. Oberlin, Limbach & Day, 

909 Leader Building, 

Cleveland, Ohio. . 

87 Paper No. 17 

U. S. Patent Office Mar 12 1945 Mailed 
DEPARTMENT OF COMMERCE 
U. S. PATENT OFFICE 
RICHMOND, VIRGINIA i 

In re application of 
Peter A. Asseff 
Serial No. 416,751 
Filed Oct. 27,1941 




For: LUBRICATING COMPOSITION 
On Appeal Before the Board of Appeals 

Examiners Report on Affidavit 

This application has been remanded to the Examiner to 
consider the effect of an affidavit filed after the appeal 
statement had been forwarded on the rejection of the 
claims. 

This affidavit is accompanied by several exhibits. One 
of the exhibits (A) is a booklet entitled “The Search for 
Better Additives” illustrating the equipment used in the 
Lubri-Zol Chemical laboratories. Another exhibit (B) 
deals with th£ schedule of a Lauson Engine testing oper¬ 
ation. Another exhibit (C) is a sheet of color photo¬ 
graphs which show in color the conditions of various 
Lauson engine pistons with regard to discoloration and 
amount of deposits on the pistons. It is principally used 
in the laboratory as a reference chart in evaluating the 
pistons resulting from individual tests. The last exhibit 
(D) which requires the most consideration deals with 
twenty Lauson Engine tests on various compositions for 
the purpose of showing the improved results in anti¬ 
corrosive properties when salts of alkylated cyclic 
$S thiophosphates are used in place of salts of alkylated 
cyclic phosphates. The data submitted in this ex¬ 
hibit “D” accompanying the affidavit illustrating a num¬ 
ber of Lauson engine tests, deal with specific polyvalent 
metal salts of cyclic aliphatic thiophosphates and cyclic- 
aliphatic phosphates as anti-corrosive agents alone or ad¬ 
mixed with a bivalent petroleum sulphonate or an alkylated 
aromatic sulphonate as detergent salts in a vehicle such 
as a mineral lubricating oil. 

An examination of these tests shows that the improved 
rust inhibiting results are obtained when certain specific 
metal salts of cyclic aliphatic thiophosphate are used in- 
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stead of the corresponding salts of cyclic aliphatic phos¬ 
phates when admixed alone with oil or in the presence) of 
a specific divalent oil soluble sulphonate functioning as 
detergent salts and mineral lubricating oil. 

However these specific tests showing the above men¬ 
tioned improved results in rust inhibiting properties can¬ 
not be accepted as conclusively proving that the same im¬ 
proved results can be expected as a general proposition 
wherever a salt of the broad class of alkylated cyclic 
thiosulphates claimed is used as an anti-corrosive agjent 
in a lubricant composition containing an oil soluble deter¬ 
gent salt. 

Although many of the claims on appeal have as their de¬ 
tergent salt in combination with the metal salt of a cyclic 
aliphatic thiophosphate, a bi-valent metal phenate, nbne 
of the tests submitted in the affidavit include this combina¬ 
tion. The detergent salts of the tests are either a salt of 
a petroleum sulphonate or a salt of an alkylated aromatic 
sulphonate. The improved anti-corrosive results 
89 obtained where a sulphonate detergent is used with 
the thiophosphate salt does not prove that the same 
improved results can be expected with a metal phenate 
as the detergent salt. Also the Examiner cannot accept 
ing a metal salt of a cyclic aliphatic phosphate is increased 
when admixed with a detergent salt, such as, magnesium 
lauryl salicylate, is increased, as a general proposition 
when this phosphate is admixed with an oil soluble de¬ 
tergent salt since the patent to Neely et al of record in 
this case shows that this is not true in all cases. It shows 
that the anti-corrosiveness of an oil containing a detergent 
salt, such as, a metallic phenate is decreased wheii a 
metallic salt of an alkyl phosphate is admixed therewith. 

Accordingly since the claims on appeal are broadly 
drawn and are not specific to any of the compositions 
comprising the Lauson engine tests which exhibit the im¬ 
proved anti-corrosive results, the Examiner believes t^at 
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the claims on appeal have been properly rejected on the 
art nsed in the rejection of the claims and adheres to his 
position. 

Respectfully submitted, 

P. M. Nash 
Examiner 

PMN/n 

#18 

90 Mail Division Mar 23 1945 U. S. Patent Office 

Board of Appeals Mar 24 1945 U. S. Patent Office 

IN THE UNITED STATES PATENT OFFICE 

BEFORE THE BOARD OF APPEALS 

In re application of 

Peter A. Asseff 

Serial No. 416,751 

Filed October 27, 1941 

For “Lubricating Composition” 

Appeal No. 50,127 

Hon. Commissioner of Patents, 

Sir: 

In the Examiner’s Supplemental Statement dated March 
12, 1945, the Primary Examiner cites a new reference, i. e. 
Freuler Patent No. 2,364,284 which issued since the date 
of the original Examiner’s Statement. 

We have in course of preparation an Affidavit under 
Rule 75 which removes the Freuler patent as a reference. 
Due to rush on other matters some time will be required 
to complete such Affidavit under Rule 75 and we accord¬ 
ingly respectfully request that the Board of Appeals with¬ 
hold its decision in this case until some time after April 
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I 


14th to enable us to prepare and make of record the 
davit removing the Freuler reference. 

Respectfully, 


In re application of 
Peter A. Asseff 
Serial No. 416,751 
Filed Oct. 27, 1941 

For: LUBRICATING COMPOSITION 
On Appeal Before the Board of Appeals 

I 

Examiner’s Supplemental Statement 

Since forwarding the Examiner’s Statement on appeal, 
a patent to Freuler 2,364,284, Dec. 5, 1941, has been 
granted covering similar subject matter. This patent has 
a filing date of June 17, 1941 which is earlier than appli¬ 
cant’s earliest filing date that may be acquired from Jiis 
prior patent 2,261,047, which has a filing date of July 28, 
1941. Attention is called to the fact that the Freuler 
patent cited can acquire the filing date of Aug. 2, 1937 
of an earlier co-pending application Serial No. 156,^46 
for similar subject matter. 

Of the claims on appeal, claims 2, 3, 11 to 14 inclusive 
are rejected as being fully met by this patent to Frerjler 
cited. 


Oberlin, Limbach & Day, 
Attorneys 

91 Paper No. 18 

U. S. Patent Office Mar 12 1945 Mailed 
DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
RICHMOND, VIRGINIA 



I 
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Claims 15 to 20 inclusive are rejected as lacking inven¬ 
tion over the patent to Freuler cited in view of the patent 
to Neelv et al of record. 

Applicant distinguishes from the disclosure in the 
Freuler patent by using as the detergent salt, a metal 
phenate. However phenates of the type claimed are not 
new as detergent salts in diesel type lubricant for 
92 these are shown to be old in the patent to Neely et al 
and their substitution for the oil soluble detergent 
salts disclosed in the patent to Freuler cited would lack 
invention. It should also be noted that the patent to 
Freuler does not limit his invention to any particular oil 
soluble metal soaps as the detergent salt but could be any 
one of a number of different kinds. 

Claims 3 to 9 inclusive are rejected as lacking invention 
over the Freuler patent cited in view of the Examiner’s 
position that no invention would be involved in using as 
the alkyl radical in the production of the metallic salt of 
a cyclic aliphatic radical containing a cyclohexyl nucleus 
thiophosphate, a cyclic aliphatic radical containing a cyclo¬ 
hexyl nucleus in view of the teaching in the patent to 
Rutherford et al or Neely et al of record. The substitu¬ 
tion would be considered obvious to one skilled in the art 
in view of the disclosure in the Freuler patent that various 
alkyl radicals may be used in the preparation of the salts 
of the alkylated thiophosphates. 

It is respectfully submitted that the claims on appeal 
are additionally unpatentable over the patent to Freuler 
cited. 


PMN/n 


Respectfully submitted, 

P. M. Nash 
Examiner 


#19 


Mail Division Apr 14 1945 U. S. Patent Office 


93 
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Board of Appeals Apr 16 1945 U. S. Patent Office 
In re application of 
Peter A. Asseff 
Serial No. 416,751 

Filed Oct. 27, 1941 * j 

For “Lubricating Composition” 

Appeal No. 50,127 

I 

Applicant’s Reply to Examiner’s Supplemental Statement 
and Examiner’s Report on Affidavit 

In the Examiner’s Supplemental Statement dated Malrch 
12, 1945 he has cited recently issued patent No. 2,364j284 
which has a filing date of July 28, 1941. The Examiner 
calls attention to the fact that the Freuler patent cjted 
is based on an earlier copending application filed August 
2,1937. While the Examiner does not bring out the pqint, 
nevertheless, an inspection of the file of the Freuler appli¬ 
cation filed on August 2, 1937 shows that it does not con¬ 
tain any disclosure of the combined use of the components 
which characterize the lubricating compositions defined] by 
the claims here on appeal. The only disclosure in the 
parent Freuler application, i. e. the 1937 case, is of the 
use of thiophosphates. That disclosure is no more effec¬ 
tive in the present case than the disclosure of certain of 
the other references herein, as for example, Salzberg and 
Rutherford. As a matter of fact, the Rutherford patent 
which was cited herein was involved in interference with 
the Freuler applications on the use of the thiophosphates 
alone. 

94 The earliest date on which Freuler shows the com¬ 
bined use of a thiophosphate and a detergent is in 
the application filed June 17, 1941. There is attached 
hereto an affidavit under Rule 75 wherein the applicant 
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shows completion of the invention of the appealed claims 
prior to June 17, 1941. It will be observed that the facts 
relied upon by the applicant in his affidavit under Rule 75 
is a full-scale engine test operated for a period of 500 
hours and utilizing a full-scale commercial size engine 
manufactured by General Motors Corporation. 

Under the circumstances, therefore, the Freuler patents 
referred to in the Examiner’s Supplemental Statement are 
removed as references. 

In his “Report on Affidavit”, the Primary Examiner 
raises two principal issues:— 

(1) That the data with respect to the corrosiveness of 
the compositions containing the oxy compounds of phos¬ 
phorus is at variance "with the data presented in the speci¬ 
fications of the Neely patent; and 

(2) That the data presented by the affidavit is not suf¬ 
ficient from which to draw a conclusion that the broad 
class of compounds defined by the appealed claims is pat¬ 
entable. 

The only place in the Neely specification where actual 
values on corrosion are given is in table IV on page 5 of 
the specification. In the right-hand column directly under¬ 
neath table TV is a description of the procedure used in 
determining the corrosion data given in such table. It will 
be observed that such data is based on laboratory tests in 
which a sample of the oil was placed in a glass tube with 
a strip of the bearing metal suspended therein and air 
bubbled through the oil for a predetermined length of 
time while maintained at an elevated temperature. The 
data included in the affidavit of record in this case is 
based on engine tests. That is, the bearings were 
95 weighed at the end of each thirty hour operation 
period and at which time a general inspection of the 
engine was also made. The data presented by the Smith 
affidavit attached to the appeal brief was secured as a result 
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of tests following a carefully standardized procedure which 
as stated in the affidavit has given consistently repro¬ 
ducible results. It is not believed that the Primary Exam¬ 
iner would accuse the affiant, Smith, of perjury. The data 
given in the Smith affidavit was actually obtained under 
test conditions which give reproducible results and mt^st, 
therefore, be accepted as true data. 

There is an explanation of the apparent discrepancy 
between the data given in the Smith affidavit and the dkta 
given in table IV of the Neely patent. 

When a strip of bearing metal is suspended in an oil 
bath and corrosion takes place, the corrosive action tends 
to form a barrier film on the surface of the bearing metals 
which has the tendency to decrease the rate of corrosion 
as the barrier film builds up. When, however, the bearing 
surface is operated in contact with a crank pin as in an 
internal combustion engine, the rubbing action on the 
bearing has a tendency to remove this barrier film so that 
corrosion continues to take place. It will be observed, 
therefore, that the only accurate test showing the perform¬ 
ance of a lubricant under actual operating condition^ is 
in the engine. It is this type data which is included in the 
Smith affidavit. 

The data given in table II on page 4 of the Neely pat¬ 
ent confirms the data given in the Smith affidavit. In 
Neely’s table II, the plain mineral oil gave a “very lok” 
relative corrosion. There are only two examples of lubri¬ 
cants containing both the phenate and phosphate 
96 which have a “very low” relative corrosion, i. a 
relative corrosion as good as the unblended oil. 
All of the other examples which contain the phenate And 
phosphate combination have a relative corrosion higher 
than that of the unblended oil. None of the examples of 
the blended compositions in table II of the Neely patent 
have a relative corrosion lower than the plain mineral oil. 
In all of the numerous tests with respect to which dat^ is 
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given in the Smith affidavit on lubricants of the applicant’s 
invention, the corrosion is much less than the plain mineral 
oil of example 1 in the chart attached to the affidavit. 

The other issue raised by the Primary Examiner in 
his Report on Affidavit is that the specific tests included 
in the affidavit are not sufficiently numerous to justify 
drawing any conclusions therefrom as a general proposi¬ 
tion. Attention is directed to the fact that in addition 
to the first six tests which are the direct comparative tests 
betw'een what is here claimed and what is disclosed in the 
prior art, there are a number of other tests given which, 
as stated in the affidavit, page 4, first paragraph, “are 
representative tests selected from hundreds of tests of a 
similar character which are performed routinely in the 
full-scale investigation in affiant’s laboratory of composi¬ 
tions of the character in question”. It is believed that 
the above quoted verified statement supported by the spe¬ 
cific examples of tests with respect to which data is given 
is sufficient to establish the general proposition. 

The data which has been submitted by the applicant 
herein is of a much broader scope than the data submitted 
by Neely. An inspection of the Neely patent shows that 
all of the data therein is with respect to two specific com¬ 
pounds—one phenate and one phosphate. It is not under¬ 
stood why the present applicant should be placed under 
a greater burden than was Neely. 

97 There is one further point on which the Primary 
Examiner is clearly in error in his “Report on 
Affidavit”. At the bottom of page 2 of his report he 
states that none of the tests in the Smith affidavit include 
the combination of a bi-valent metal phenate and a metal 
salt of a cyclic aliphatic thiophosphate. The Primary 
Examiner apparently completely overlooked the fact that 
magnesium lauryl salicylate which is included in each of 
examples 2, 5, and 6 is a bi-valent metallic phenate. The 
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structural formula for magnesium lauryl salicylate is 
follows:— 


as 
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Under the circumstances, therefore, it is respectfully 
submitted that the claims on appeal are clearly patent- 
able. 


Respectfully, 

Peteb A. Asseff 
By Obeblin, Limbach & Day, 
His Attorneys 

Cleveland, Ohio 

April 13, 1945 

98 #19 

Mail Division Apr 14 1945 U. S. Patent Office 
Board of Appeals Apr 16 1945 U. S. Patent Office 
In re application of 
Peter A. Asseff 
Serial No. 416,751 


Filed October 27, 1941 
For “Lubricating Composition’’ 
Appeal No. 50,127 

Affidavit Under Rule 75 

State of Ohio 
County of Cuyahoga 
SS: 







174 


PETER A. ASSEFF being duly sworn deposes and says 
that he is the inventor of the invention claimed in the above 
identified patent application, the claims of which have been 
rejected on U. S. Patent No. 2,364,284 granted December 
5,1944 on an application filed June 17, 1941; 

That he conceived and reduced to practice in this country 
the invention covered by the claims of his above identified 
application prior to June 17, 1941; 

That facts showing the completion of the invention in 
this country before the filing of the Freuler application 
comprise the following:— 

Prior to June 17,1941 in the laboratory of The Lubri-Zol 
Corporation at Wickliffe, Ohio, affiant prepared a lubricant 
identified as Sample No. 526-19A having the following 
composition: 

1 % by Weight 


Midcontinent SAE 30 Motor Oil. 98.25 

Zinc dioctyl dithiophosphate (zinc salt of the re¬ 
action product of P:Ss and methyl cyclo- 

hexanol). 1.00 

The magnesium phenate of lauryl salicylate, (a 

bivalent metal phenate) .75 


99 The aforesaid composition after being thus pre¬ 
pared was tested in a full scale commercial size 
Diesel engine manufactured by General Motors Corpora¬ 
tion. such text extending for a period of 500 operating 
hours and under the conditions of test procedure recom¬ 
mended by the engine manufacturer. The lubricant before 
the test was run was tested for various properties includ¬ 
ing the following:— 

(a) Conradson carbon; 

(b) Viscosity; 

(c) Naphtha insolubles; 
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(d) Chloroform solubles; and 

(e) Acid number. 

At approximately twenty four hour intervals during tjhe 
test, samples of the lubricant under test w T ere taken a|id 
similar determinations made on such samples. 

The attached sheet marked Exhibit “A” is a true copy 
of a page from affiant’s permanent laboratory record shojw- 
ing the results of such test. Said record was prepared at 
the time the test was conducted and which test was con¬ 
cluded prior to June 17, 1941. 

The test demonstrated fully that the lubricating com¬ 
position under test was an acceptable lubricant for com¬ 
mercial use in Diesel engines of the character in which 
the test wms operated. 

Affiant does not know and does not believe that the in¬ 
vention as defined in the claims of his above identified 
application has been in public use or on sale in this 

100 country or patented or described in a printed pub¬ 
lication in this or any foreign country for mcjre 

than one year prior to his application, and that he Has 
never abandoned the invention. 

Peter A. Asseff 

i 

Sworn to and subscribed before me this 7th day of April, 
1945. 

I 

Lucille Jaeger 
Notary Public 

My commission expires May 6, 1945 

101 Exhibit “A” 

• Project 526 
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G. M. DIESEL TEST ON 526-19A 
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Mailed Apr 28 1945 
U. S. Patent Office Board of Appeals 
Appeal No. 50,127 
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IN THE UNITED STATES PATENT OFFICE 


BEFORE THE BOARD OF APPEALS 


Ex parte Peter A. Asseff 


Application for Patent filed October 27, 1941, Serial jNo. 
416,751. Lubricating Composition. 


Messrs. Oberlin, Limbach & Day for appellant. 

An affidavit having been filed in this case since the ap¬ 
peal was taken, the application is hereby remanded to the 
Primary Examiner, under the provisions of Rule 138, for 
reconsideration under the provisions of Rule 75 and jfor 
report to the Board of Appeals as to his conclusions 


thereon. 

W. L. Redbow 
Examiner-in-Chief 

F. J. Porter 
Examiner-in-Chief 

E. F. Klinge 
Examiner-in-Chief 

Board of Appeals 

April 28, 1945 

Messrs. Oberlin, Limbach & Day, 

909 Leader Building, 

Cleveland, Ohio. 

103 

Paper No. 2pL 


U. S. Patent Office May 3, 1945 Mailed 
DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 


i 

I 
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RICHMOND, VIRGINIA 
In re application of 
Peter A. Asseff 
Serial No. 416,751 
Filed Oct. 27,1941 

For: LUBRICATING COMPOSITION 
Before the Board of Appeals 


Examiner's Report re Affidavit of Asseff 

This application has been remanded to the Examiner to 
report on an affidavit submitted under Rule 75 for the pur¬ 
pose of removing the patent to Freuler No. 2,364,284 
granted Dec. 5, 1944 as a reference against the claims on 
appeal. This affidavit presents data with its accompany¬ 
ing exhibit, dealing with a specific mineral oil composition 
containing small amounts of zinc dioctyl dithiophosphate 
and magnesium phenate of laurvl salicylate which applicant 
reduced to practice prior to June 17,1941. Such a showing 
of facts does not establish a reduction of practice of a 
lubricating composition which claims broadly an oil soluble 
detergent in combination with a metal salt of an alkylated 
thiophosphate as is set out in the appealed claims 2 to 15, 
inclusive, in view of the doctrine laid down in the follow¬ 
ing decision, In re Kaase and Waltman, 60 U. S. P. Q. 565. 

Attention is called to the fact that the detergent salt 
used wtih the metal salts of thiophosphates in the Freuler 
patent 2,364,284 cover a broader class of detergent ma¬ 
terials including oil-soluble metal soaps of various 
104 carboxylic acids such as chlorinated and phenolated 
fatty acids, oil soluble metal soaps of high molecular 
weight acids derived from the oxidation of highly paraffinic 
petroleum fractions such as highly refined lubricating oils, 
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(lines 42 to 54 inclusive of column 1 of page 1) and is 
not limited to metal phenates for this purpose. In other 
words, this patent is much broader as to the detergent 
soap used than the affidavit under Rule 75 shows reduction 
of practice prior to this patent. 

The Examiner has considered applicant’s argumentj to 
the effect that the prior Freuler application Serial No. 
156,946 mentioned in this patent does not disclose the com¬ 
bination of the metal phenate salt or other detergent salt 
and the metal thiophosphate salt and accordingly agrees 
that the Freuler patent is not entitled to the filing cjate 
of his prior application for the disclosure of this com¬ 
position. 

In view of this affidavit under Rule 75 the patent to 
Freuler, 2,364,284 is removed as a reference against 
claims 16 to 20 inclusive but is still considered a good Ref¬ 
erence against claims 2 to 15 inclusive. 

Claim 15 is included with claims 2 to 14 inclusive sijice 
the formula used in the claim for the metal detergent salt 
would include the alcoholates for which there is no showing 
of prior reduction of practice in the affidavit. 

It is respectfully submitted that the above position taken 
in respect to the affidavit filed under Rule 75 is well takjen. 

Respectfully, 

P. M. Nash 
Examiner 

PMN/n 

105 #2^ 

Mail Division May 14 1945 U. S. Patent Office 

Board of Appeals May 14 1945 U. S. Patent Office 

In re application of 
Peter A. Asseff 
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Serial No. 416,751 
Filed October 27,1941 
For “Lubricating Composition” 

Appeal No. 50,127 

Applicant's Reply to Examiner's Report on Affidavit 

Under Rule 75 

After the date of the hearing on the appeal in this appli¬ 
cation, the Primary Examiner cited a new reference, i. e. 
Freuler patent No. 2,364,284 dated December 5, 1944 and 
based on an application filed June 17, 1941. While the 
Primary Examiner in his “Examiner’s Supplemental 
Statement”, Paper No. 18, referred to the fact that the 
Freuler application, which matured into the above iden¬ 
tified patent, is stated to be a continuation-in-part of an 
earlier filed copending application, Serial No. 156,946, filed 
August 2, 1937, nevertheless the Primary Examiner in his 
“Examiner’s Report”, Paper No. 21, page 2, in the para¬ 
graph beginning with line 10, agrees with applicant’s con¬ 
tention that, “The Freuler patent is not entitled to the 
filing date of his prior application for the disclosure of this 
composition”. “This composition” referred to above is 
the combination in a lubricating oil base of a detergent 
and a thiophosphate. The Examiner has, therefore, agreed 
that the earliest effective date of the Freuler patent as to 
the subject matter of the claims here on appeal is June 
17, 1941. 

106 In his aforesaid “Examiner’s Report”, Paper No. 

21, the Primary Examiner makes reference to the 
recent case of Kaase and Waltman, 60 U. S. P. Q. 565, on 
the authority of which the Examiner contends that the ap¬ 
plicant herein has not shown a reduction to practice of a 
sufficient number of species to entitle him to antedate the 
aforesaid Freuler patent as to appealed claims 2 to 15. 
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Specifically, the Examiner holds that the affidavit under 
Rule 75 of record herein shows a reduction to practice 
prior to the effective date of Freuler of the combination of 
a thiophosphate and a phenate. The Examiner holds t|hat 
to be entitled to claims 2 to 15, applicant should showi an 
antedating reduction to practice as to the sulphonates ^nd 
the carboxylates. 

I 

There is attached hereto a supplemental affidavit under 
Rule 75 in which such antedating reductions to practice are 
shown. It will be observed that each of these reductions 
to practice is an engine test, and while, therefore, if is 
believed clear that the applicant has shown an actual re¬ 
duction to practice of a sufficient number of species of jthe 
generic claims to entitle him to such claims, it is neverthe¬ 
less requested that the accompanying affidavit be sent! to 
the Primary Examiner for formal report thereon so that 
there may be no question as to its being properly of record 
in the event that there should be an appeal in this cas^ to 
the Court of Customs and Patent Appeals. 

107 In the preultimate paragraph of the “Examiner’s 
Report”, Paper No. 21, the Examiner would require 
that the applicant also show an antedating reduction! to 
practice of the alcoholates in order to be entitled to claims 
such as 15. This requirement is believed improper for jthe 
reason that there is no refernce earlier than the applicant's 
filing date which shows the use in the claimed combination 
of an alcoholate. 

It is regretted that the prosecution of this application 
has been thus prolonged. However, as previously indi¬ 
cated this has all been due to the fact that a new reference 
was cited by the Examiner after the hearing in this appeal. 

It is believed that we have now shown that there is no 
anticipation of the claims herein and a reversal of [the 
final rejection is, therefore, respectfully requested. 




182 


Respectfully submitted, 

Peter A. Asseff 
By Oberlin, Limbach & Day 
His Attorneys 


Cleveland, Ohio 

Mav 12, 1945. 

108 Board of Appeals May 14 1945 U. S. Patent Office 

In re application of 
Peter A. Asseff 
Serial No. 416,751 
Filed October 27, 1941 
For “Lubricating Composition” 

Appeal No. 50,127 


Supplemented Affidavit Under Ride 75 

State of Ohio 
Countv of Cuvahoga 
SS: 

PETER A. ASSEFF being duly sworn deposes and says 
that he is the inventor of the invention claimed in the 
above identified patent application, the claims of which 
have been rejected on U. S. Patent No. 2,364,284 granted 
December 5, 1944 on an application filed June 17, 1941; 

That he conceived and reduced to practice in this country 
the invention covered by the claims of his above identified 
application prior to June 17, 1941; 

That facts showing the completion of the invention in 
this country before the filing of the Freuler application 
comprise the following:— 
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Prior to June 17, 1941 in the laboratory of The Lujbri- 
Zol Corporation at Wickliffe, Ohio, affiant prepared a num¬ 
ber of different lubricating compositions, all example^ of 
the invention as defined by the broadest claims in affiapt’s 
above-identified application, among which compositions 
were those listed in attached Exhibit A entitled “Tabl^ of 
Thio-Phosphate—Detergent Compositions Tested”. 

109 Attached hereto and marked Exhibits B-l to B-10 
inclusive are true copies of various pages ffom 
affiant’s permanent laboratory record showing the results 
of certain tests conducted on the lubricating compositions 
listed in Exhibit A. In particular, such laboratory sheets 
show the following, viz.: 

Exhibits B-l and B-7 are records of the results of Con¬ 
ventional “CONTINENTAL OXIDATION” tests in [ac¬ 
cordance with the normal procedure generally followed in 
the art for tests of this character. 

Exhibits B-2 to B-6 inclusive and B-8 to B-10 inclusive 
are records of the test of certain of these compositions jn a 
single cylinder air-cooled Lauson engine, which tests vfere 
each conducted in accordance with the operating conditions 
and procedures set forth in the ‘ ‘ Lauson Engine Operating 
Schedule” attached as Exhibit B to the affidavit of Albert 
K. Smith filed in the above-identified application along -riith 
the brief on appeal. 

Each lubricant thus run in the engine tests of attached 
Exhibits B-2 to B-6 inclusive and B-8 to B-10 inclusive 
were first analyzed to determine certain chemical and 
physical properties and a sample of the oil was takeri at 
the end of the test and similar determinations made thereon 
which include the following:— 

(a) Conradson Carbon. 

! - 

(b) Viscosity. 

(c) Naphtha Insolubles. 
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(d) Acid Number. 

On each of these last named exhibits there is an indica¬ 
tion of the test intervals, i. e. at the end of each interval 
the engine was stopped and the condition of the piston 
and associated parts of the engine determined, including a 
determination of the amount of corrosion of the 
110 bearings in the engine, all as per the standard test 
procedure referred to above. From an inspection 
of such test procedure, the various entries given on at¬ 
tached Exhibits B-2 to B-6 inclusive and B-8 to B-10 in¬ 
clusive are self-explanatory. 

It is noted that certain of the attached Exhibits such 
as for example B-4, B-5, B-6, B-8, B-9, and B-10 have the 
column headings quite indistinct due to the fact that mimeo¬ 
graphed blank forms were used for the originals, and in 
the interval since the tests were made such blanks have 
faded to the point where photostatic reproduction is not 
quite clear. However, each of such last named Exhibits in 
its original form contained exactly the same column head¬ 
ings as Exhibit B-3 which is clear and distinct. 

In Exhibit B-2, the arrangement of subject matter is 
somewhat different from the arrangement of the subject 
matter in Exhibits B-3 to B-6 inclusive and B-8 to B-10 
inclusive. However, the same subject matter is included 
in both sets of Exhibits, i. e. in Exhibit B-3 for example 
the column headed “P” denotes piston rating, the column 
headed “R” denotes rings stuck, the column headed “S” 
denotes percentage of ring groove tilling, and the column 
headed “B” denotes bearing loss in milligrams. 

From the data thus found from these actual engine 
tests it was determined, prior to June 17, 1941, that the 
lubricating compositions under test were acceptable lubri¬ 
cants for commercial use as the crankcase lubricant in in¬ 
ternal combustion engines. 
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Attention is directed to the fact that in Exhibits B-9 
and B-10 there are given comparative data as between 
compositions which consist of a base oil and a particular 
thio-phosphate salt, and a composition similar thereto but 
which contains additionally a minor amount of sulpho- 
nate. 


Ill All of the tests referred to above are in addition 
to those referred to in affiant’s affidavit under Rule 
75 previously filed in this application. 

Affiant does not know and does not believe that the in¬ 
vention as defined in the claims of his above identified ap¬ 
plication has been in public use or on sale in this country 
or patented or described in a printed publication in this 
or any foreign country for more than one year prioif to 
his application, and avers that he has never abandoned 
the invention. 


Peteb A. Asseff 

Sworn to and subscribed before me this 12th da^ of 
May, 1945. 

Lucelle Jaeger 
Notary Public 

My commission expires May 6,1948 
112 Exhibit A 


Board of Appeals May 14 1945 U. S. Patent Office 


Table of Thio-Phosphate-Detergent Compositions 

Tested 


Exhibit 

No. Code No. 
1 526-19 


Per Cent 

Composition by Weight 

SAE 30 oil. 98.2)5 

Magnesium phenate of lauryl 
salicylate . 0.75 
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Zinc salt of P 2 S 5 treated 

Methyl cvclohexanol . 1.00 

2 526-19 Given above 

3 526-29" SAE 10 Oil . 98.25 

Magnesium phenate of lauryl 

salicylate . 0.75 

Zinc salt of P 2 S 5 treated 

Methyl cyclohexanol . 1.00 

4 526-45 SAE 10 Oil . 97.53 

Magnesium phenate of lauryl 

salicylate . 1.07 

Zinc salt of P 2 S 5 treated 

Methyl cyclohexanol. 1.4 

4 526-39A SAE 10 Oil. 98.25 

Magnesium phenate of lauryl 

salicylate . 0.75 

Zinc salt of P 2 S 5 treated 

Methyl cyclohexanol . 1.0 

5 526-53 SAE 10 Oil. 97.65 

Calcium petroleum sulfonate .. 1.6 

Zinc salt of P 2 S 5 treated 

Methyl cyclohexanol. 0.75 

5 526-57 SAE 30 Oil. 97.65 

Calcium petroleum sulfonate .. 1.6 

Zinc salt of P 2 S 5 treated 

Methyl cyclohexanol. 0.75 

5 526-58A SAE 30 Oil . 97.4 

Calcium petroleum sulfonate .. 1.6 

Zinc salt of P 2 S 5 treated 

Methyl cyclohexanol. 1.0 

5 526-55 SAE 20 Oil . 97.4 

Calcium petroleum sulfonate .. 1.6 

Zinc salt of P 2 S 5 treated 

Methyl cyclohexanol. 1.0 

6 601-49 SAE 30 Oil . 99.0 

Calcium dichlor stearate. 0.5 

Calcium salt of P 2 S 5 treated 
amyl cyclohexanol. 0.5 
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6 601-50 SAE 30 Oil . 96.0 

Cobalt dichlor stearate. |).5 

Calcium salt of P 2 S 5 treated 
amyl cyclohexanol . 0.5 
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Exhibit 

No. 

7 


8 


9 


9 

10 


Per 


Cent 


Code No. Composition by Weight 

728 SAE 30 Oil. 9&.5 

Calcium petroleum sulfonate.. 1.0 
Zinc salt of P 2 S 0 treated 

Methyl cyclohexanol . 0.5 

72S-7 SAE 30 Oil . 97.35 

Calcium petroleum sulfonate .. 1.5 

Calcimn phenate of tertiary* 

amyl phenol disulfide.. 0.65 

Zinc salt of P 2 S 5 treated 

Methyl cyclohexanol . 0.5 

728-12 SAE 30 Oii . 97.35 

I 

Calcium petroleum sulfonate .. 1.5 

Calcium phenate of tertiary 

amyl phenol disulfide ...». 0.65 

Zinc salt of P 2 S 5 treated 

Methyl cyclohexanol . 0.5 

728-13 SAE 30*Oil*. 9^.5 

Zinc salt of P 2 S 3 treated 

Methyl cyclohexanol . 0.5 

760-2 SAE 30 Oil. 9^.5 

Calcium petroleum sulfonate .. 2.0 

Zinc salt of P 2 S 5 treated 

Methyl cyclohexanol . 6.5 
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124 Paper No. 23 

IN THE UNITED STATES PATENT OFFICE 


BEFORE THE BOARD OF APPEALS 


Ex parte Peter A. Asseff 


Application for Patent filed October 27, 1941, Serial No. 
416,751. Lubricating Composition. 


Messrs. Oberlin, Limbach & Day for appellant. 


A supplemental affidavit having been filed in tips case 
since the appeal was taken, the application is hereby re¬ 
manded to the Primary Examiner, under the provisions of 
Rule 138, for reconsideration under the provisions of Rule 
75 and for report to the Board of Appeals as to his con¬ 
clusions thereon. 

I 

W. L. Redrow 
Examiner-in-Chief 
F. J. Porter 
Examiner-in-Chief 
E. F. Klinge 
Examiner-in-Chief 
Board of Appeals 

i 

Messrs. Oberlin, Limbach & Day, 

909 Leader Building, 

Cleveland, Ohio. 

125 U. S. Patent Office Jun 15 1945 Mailed 

DEPARTMENT OF COMMERCE | 
UNITED STATES PATENT OFFICE 
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RICHMOND, VIRGINIA 
In re application of 
Peter A. Asseff 
Serial No. 416,751 
Filed Oct. 27, 1941 

For: LUBRICATING COMPOSITION 

t 

Before the Board of Appeals 

i 

i 

Examiner’s Report re Affidavit under Rule 75 

This application has been remanded to the Examiner 
for report on a second affidavit submitted under rule 75 
for the purpose of removing the patent to Freuler ^o. 
2,364,284 granted Dec. 5, 1944 as a reference against 
claims 2 to 15 inclusive on appeal. 

In his report on the affidavit under rule 75 filed April 
14, 1945, the Examiner considered the affidavits sufficient 
to remove the Freuler patent No. 2,364,284 as a reference 
against claims 16 to 20 inclusive but not against claims 
2 to 15 inclusive in view of the doctrine laid down in the 
decision. In Re Kaase and Waltman 60 U. S. P. Q. 565. 

In order to remove the Freuler patent 2,364,284 as a 
reference against claims 2 to 15 inclusive, applicant fijed 
a new affidavit under rule 75 on May 14, 1945. 

An examination of the facts set out in this affidavit ajnd 
the exhibits which accompany this affidavit, the Ex- 
126 aminer considers this affidavit insufficient to estab¬ 
lish priority of invention over the disclosure in tjhe 
Freuler patent as to the subject matter set out in the ap¬ 
pealed claims 2 to 15 inclusive for the following reasons: 

1st) The sworn affidavit does not include all of the nec- • 
essary facts dealing with the reduction to practice of apjili- 
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cant’s lubricating composition to enable the Examiner to 
determine whether there has been a reduction to practice 
of the invention set out in the appealed claims prior to the 
filing date of the Freuler patent. This affidavit should in¬ 
clude the specific lubricating compositions treated in the 
Engine tests, the tests itself and the results of the tests. 
The exhibits submitted are only evidence of such tests and 
not the facts themselves. 

2nd) The Examiner is unable to correlate the data in 
the supplemental affidavit under rule 75 with the data set 
out in the exhibits which accompany this affidavit. For 
instance, in Exhibit B-2, the notations at the top of the 
sheet: 1% compound #7; 1 % paranox; 1% compoaud 
cr6; .75% compound #7 are meaningless. 

The data under columns 2 and 3 under the heading 
“Duration of tests in hrs.” is also meaningless as it is 
not clear as to the lubricating compositions which are sub¬ 
ject to the tests in these two columns. 

In Exhibit B-3, the numbers #725 and #6 used for 
identifying the materials admixed with the Texaco oils 
10 and 30 is so indefinite as to be meaningless. In Exhibits 
B-4; B-5; and B-6; #727; #736; #737 and #714 are 
meaningless. 

127 In Exhibits 8, 9 and 10, #728; #730; and #6 are 
meaningless. 

In Exhibit B-6, the numbers in the left hand column, 
presume to be code numbers, with exception of 601-49; 
601-50 do not occur in the list of codes of Exhibit A. In 
Exhibit B-S; the numbers in the left hand column, pre¬ 
sumed to be code numbers, with exception of 728-7; do not 
occur in the list of codes of Exhibit A. 

In Exhibit B-9, the numbers in the left hand column, pre¬ 
sumed to be code numbers, with exception of number 
728-12; do not occur in the list of codes of Exhibit A. 
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Taking in consideration the doctrine laid down in the 
decision in Re Kaase and Waltman, the Examiner on re¬ 
consideration of the facts set out in the affidavit filed April 
14, 1945 and the second affidavit filed May 14, 1945, fi4ds 
that applicant has only tested one class of salts of PiS 5 
treated alcohols and those are the polyvalent metal salts 
of P 2 S 3 treated alkylated cyclohexanol. Such tests are i^ot 
considered sufficient in view of the above decision to estab¬ 
lish invention prior to the patent to Freuler as to claijns 
2, 3,4, 5, 6, 9,11,12,13,14,15,16,17,18,19 and 20. 

The engine tests of the supplemental affidavit (if pr4p- 
erly submitted) is believed to be sufficient to establish }n- . 
vention broadly to the detergent salt prior to the Freuler 
patent but not as to the P 2 S 3 salt the other ingredient of 

the composition. 

’ 

In conclusion, the Examiner on reconsideration of 
128 both affidavits filed under Rule 75, finds that none of 
the claims on appeal are considered as avoiding ^he 
Freuler patent since applicant has not proved by his te^ts 
on specific compositions priority of invention as to the 
broad invention being claimed. 

P. M. Nash 
Examiner 


PMN/c 

129 Financial Division Jul 16 1945 U. S. Patent Office 
Mail Division Jul 16 1945 U. S. Patent Office 


In re application of 
Peter A. Asseff 
Serial No. 416,751 
Filed October 27, 1941 
For “Lubricating Composition” 
Div. 64, Room 267 
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Affidavit of Oscar C. Limbach 


State of Ohio 
County of Cuyahoga 
SS: 

OSCAR C. LIMBACH being first duly sworn deposes 
and says that he is a member of the firm of Oberlin & 
Limbach, 909 Leader Building, Cleveland, Ohio, formerly, 
and since January 1, 1939, known as the firm of Oberlin, 
Limbach & Day of the same address, attorneys of record in 
the above identified application. 

That he is in direct charge of the prosecution of the 
above identified application and has been in direct charge 
of the preparation of said application and the related cases 
of the same inventor. 

That affiant regularly keeps a diary of the time spent 
on clients’ matters, which diary is prepared at the end of 
each dav, listing the work done on that date. 

That when an invention is brought to affiant for the pur¬ 
pose of preparing and filing an application for patent 
thereon, the first step is to prepare a docket card on which 
is entered the name of the applicant, his address, the title 
of the invention, the attorney’s name and the date on which 
the docket card is made out and the identifying case num¬ 
ber of the applicant or client if the application is one of 
a series. 

130 That the above identified application, Serial No. 

416,751 is a companion case to another copenrliiv 
application of the same applicant, Serial No. 416,603, filed 
October 25, 1941. 

That as a result of a review of the docket entries in 
affiant’s office, the entries in his daily diary or .-journal, 
and from affiant’s own recollection, the following is a his¬ 
tory of the preparation and filing of the aforesaid appli¬ 
cations. 
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On February 27, 1941, as evidenced by an entry in af¬ 
fiant’s diary, Mr. Kelvin Smith, the Director of Research 
of The Lubri-Zol Corporation, assignee of the above iden¬ 
tified applications, called at affiant’s office and disclosed to 
him the invention which was to constitute the subject mat¬ 
ter of a new application to be filed on behalf of the in¬ 
ventor, Peter A. Asseff. 

Such invention as thus disclosed to affiant, and on which 
said Kelvin Smith requested that an application for patent 
be prepared for said Peter A. Asseff, related to an ijtn- 
proved lubricant prepared by combining with a major 
amount of a hydrocarbon oil, such as mineral oil, a minor 
amount of a stable oil-soluble polyvalent metallic salt of 
an acidic reaction product obtained by reacting a phos¬ 
phorus and sulphur containing reagent, or equivalent there¬ 
of, with an organic hydroxy compound, which improvled 
lubricant, in certain refinements of the invention, mi ght 
additionally contain other oil-soluble organic metal com¬ 
pounds effective as detergents. On the occasion of tljat 
visit to affiant’s office, Mr. Kelvin Smith left with affiafnt 
certain technical data and outlined to affiant the scope 
and details of the invention. 

131 The next day, on February 28, 1941, affiant had 
his secretary prepare the application jacket for this 
new patent application and also the docket card aboKre 

identified, which docket card was dated February 28, 19^1. 

' 

An inspection of affiant’s diary shows that affiant, sub¬ 
sequent to the aforesaid visit to his office by Mr. Kebjin 
Smith, undertook the preparation of the proposed appli¬ 
cation, spending thereon, according to affiant’s diary, ope 
hour on March 10, 1941; three hours on March 13, 1941; 
1% hours on April 2, 1941; one-half hour on April 7, 
1941; and further one hour on April 29, 1941 on which 
latter date there was completed in typed form a draft of 
the proposed application, a copy of which is attached herejto 
and marked Exhibit I. From an inspection of said dratt, 




it will be observed that the same contains certain blank 
spaces for the insertion of additional data before the ap¬ 
plication was to be filed. The rough draft of said pro¬ 
posed application. Exhibit I, was handed to Mr. Kelvin 
Smith for review with the inventor, after which review 
affiant was advised by said Kelvin Smith that the subject 
matter of the proposed application was currently the sub¬ 
ject of further laboratory investigation and that, in view 
of this current activity, filing of the application in the 
Patent Office would be delayed somewhat until further 
work in connection with such research project might be 
completed. 

The proposed application was accordingly not immedi¬ 
ately filed but the progress of the research program then 
underway was periodically reviewed by said Kelvin Smith 
with affiant at regular intervals during the summer of 
1941. 

132 Then on October 10, 1941, in accordance with an 
entry in affiant’s diary, the proposed application 
identified for convenience as case L-84 was reviewed again 
with Mr. Kelvin Smith in the light of the research work 
which had been completed since the first draft of the appli¬ 
cation was prepared. A further conference was had with 
said Kelvin Smith on October 15, 1941 and then a further 
lengthy conference on October 21,1941, during which latter 
conference it was concluded that the subject matter of the 
entire research program could best be covered by patent 
if two separate applications were filed. The original ap¬ 
plication, case L-S4, was then revised and in its revised 
form filed in the Patent Office on October 25,1941 as Serial 
No. 416,603. The second application on this same general 
subject was then prepared and also immediately filed on 
October 27, 1941 as Serial No. 416,751. The attached Ex¬ 
hibit I is a carbon copy of the first draft of the aforesaid 
first case as prepared by affiant on or before April 29,1941. 

Oscab C. Limbach 
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Sworn to and subscribed before me this 7th day of July, 
1945. 

Lucille Jaeger 
Notary Public 

My commission expires May 6, 1948 


EXHIBIT I 


133 This invention relates as indicated to improved 
lubricants and more particularly to compounded lubri¬ 
cants which comprise a mineral lubricating oil base, tlie 
properties of which affecting its use as a lubricant will 
be improved by the inclusion therein of an addition agerft. 

Refined mineral lubricating oils while useful over a wi<j!e 
range of applications, are, nevertheless, not satisfactory 
for certain uses either on account of their tendency to de¬ 
teriorate or on account of their inability to perform tljie 
lubricating function required. 

It is a principal object of this invention, therefore, to 
provide a compounded lubricant which while including a 
mineral oil base has properties which cannot be secured by 
the use of mineral oil alone. 

Other objects of the invention will appear as the de¬ 
scription proceeds. 

To the accomplishment of the foregoing and related 
ends, said invention then comprises the features hereiu- 
after fully described and particularly pointed out in the 
claims, the following description setting forth in detail cer¬ 
tain illustrative embodiments of the invention, these being 
indicative, however, of but a few of the various ways jin 
which the principal of the invention may be employed. 

Broadly stated, this invention comprises the discovery 
that an improved lubricant may be prepared by combiniijig 
with a major amount of a hydrocarbon oil such as mineral 
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oil. a minor amount of a stable oil-soluble polyvalent metal¬ 
lic salt of an acidic reaction product obtained by reacting 
a phosphorus-and-sulfur-containing reagent or equivalent 
thereof, with an organic hydroxy compound. 

134 From the foregoing broad statement of this in¬ 
vention, it will be observed that the addition agent has 
been identified in terms of the mode of its production. This 
been done of necessity in view of the fact that it is not 
possible to readily determine precisely the molecular struc¬ 
ture of the addition agent, and moreover the addition 
agents which have been produced and which have been 
found eminently satisfactory are undoubtedly mixtures of a 
plurality of constituents. 

From the broad statement of the invention, the nature 
of the addition agent may be precisely determined, and 
for a more detailed identification of such addition agent, 
reference may be had to 

(a) the metal; 

(b) the phosphorus-and-sulfur-containing reagent; and 

(c) the organic hydroxy compound 

all of which enter into the production of the addition agent 
as above pointed out. 

One mode of preparation of the addition agent is to 
first prepare a phosphorus-and-sulfur-containing acidic de¬ 
rivative of an organic hydroxy compound by reacting the 
latter with a phosphorus-and-sulfur-containing reagent, 
and to then prepare a polyvalent metallic salt of such acidic 
derivative. 

Alternatively, the final product may be prepared in a 
single step or in concurrent steps by reacting together 
phosphorus pentasulfide the organic hydroxv-compound 
and a metallic oxide. In this case, it is probable that the 
reaction which forms the intermediate acidic reaction prod¬ 
uct. and the reaction of such acidic reaction product with 
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the metallic oxide to form the final salt, take place simal- 
taneously. 

135 It is believed well to begin the enumeration of 
the various materials which may be used in such re¬ 
actions by enumerating examples of the organic hydroxy 
compounds which may be thus employed. 

The Organic Hydroxy Compounds. 

While as indicated in the broad statement of this in¬ 
vention organic hydroxy compounds, in general, may be 
employed in the reaction in producing the addition agenjts, 
nevertheless, as might well be expected, certain organic 
hydroxy compounds have been shown to be preferable. 

The organic hydroxy compounds which have thus shown 
themselves to be preferable may be sub-generically defined 
as those which contain the carbinol radicle, and of such, the 
alcohols have been found to be best suited. Specific Ex¬ 
amples of alcohols and derivatives of alcohols which hajve 
been found especially desirable for use as the organic 
hydroxy compound in the reaction in the preparation of 
the addition agents are as follows:— 

Methyl cyclohexanol 
Amyl cyclohexanol 
Butanol 

Iso-amyl alcohol 

Octyl alcohol 

Lauryl alcohol 

Methyl cyclohexyl lactate 

Methyl ricinoleate 

Bomeol 

Camphor 

Salicyl alcohol 

Methyl monochlor-hydroxy-stearate 
Cosmol (cyclic alcohols derived from wool-fat) 

Lauryl benzyl alcohol 
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136 The Phosphorus-and-Sulfur-Containing Reagent. 

There are several phosphorus-and-sulfur-contain- 
ing reagents available which may be employed in the prep¬ 
aration of the intermediate acidic reaction product of 
organic hydroxy compounds in the preparation of the poly¬ 
valent metallic salts which comprise the addition agents of 
this invention, such as, for example, phosphorus trisul¬ 
phide and phosphorus pentasulphide. In general, phos¬ 
phorus pentasulphide will be found preferable. Other phos- 
phorus-and-sulfur-containing reagents which may be used 
are phosphorus sesquisulphide, phosphorus sulpho-chloride 
(PSC1 3 ), phosphorus sulpho-bromides (PSBr 3 and 
P r S 5 Br 4 ), phosphorus sulphoxide (P 4 S 4 0 c ), and phosphorus 
thiocyanate (P(CNS) s ). Reagents which may also be 
found of use are those in which elements which are sub¬ 
stantially equivalent have been substituted for either phos¬ 
phorus or sulphur or both. Examples of such reagents are 
those in which elements such as arsenic have been substi¬ 
tuted for phosphorus, and/or elements such as selenium 
have been substituted for sulphur, e. g. 

P-S€j 

P:Se 5 

PSeCl 3 

AsS; 

AsS, 

AsSe 5 

AsSej 

The Metals. 

The metals which may be employed for reaction with the 
intermediate acidic phosphorus-and-sulfur-contain- 

137 ing reaction product in the preparation of the salts 
which comprise the addition agents of this invention 

should be polyvalent, or more accurately stated, the metal 
in the salt should be present in polyvalent form. 
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The metals of Group II of the Periodic Table are a 
class which will be found suitable. 

j 

Specific examples of metals which may be used in t]he 
preparation of the polyvalent metallic salts which cojm- 
prise the addition agents of this invention are: 

Zinc 

Cadmium 
Calcium 
Cobalt 
Magnesium 
Aluminum 
Copper 
Barium 
Lead 

In the foregoing Table the metals have been arranged 
in substantially the order of their preference for use as 
demonstrated by various salts which have been 
Mode of Preparation. 

A few representative modes of preparation of the addi¬ 
tion agents of this invention will be given. From such, 
those skilled in the art will be able to utilize the various 
possible components of each of the three groups named 
above in the preparation of the full possible list of addition 
agents which may be used in this invention. 

138 Example I—Preparation of the Zinc Salt of 
the Acidic Reaction Product Obtained by 
Reacting P 2 S 5 with Methyl Cyclo- 
hexanol. 

This process may be divided into two parts, i. e. 

(a) The preparation of the acid ester, and 

(b) The preparation of the metallic salt of such 

ester. 


I 



prepared. 
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(a) Preparation of the Acid Ester 

Five moles of methyl cyclohexanol and one mole of P 2 S 5 
were mixed with an amount of benzene equal in volume to 
the amount of cyclohexanol and placed in a flask equipped 
with a reflux condenser, a thermometer and a mechanical 
stir. The flask was placed in a water bath at approximately 
100° C. and refluxed for four hours. The batch was then 
cooled to about 60° C. and washed once with an equal 
volume of water at 60° C. The benzene was removed 
from the washed material by distillation at atmospheric 
pressure. A typical batch in the preparation of the acid 
ester in the mode above defined was as follows:— 


Wt. of methyl cyclohexanol... 500 grams 

Moles of methyl cyclohexanol. 4.39 

Weight of P 2 S 5 . 195.5 grams 

Moles of P 2 S 5 .88 

c. c. of benzol used as solvent. 500 

c. c. of 60° C. H 2 0 used in washing.1000 

Weight of product. 616 grams 

Temp, of reaction, °C. 

Bath temp. 100° C. 

Vapor temp. 80° C. 

Time of reaction. 4 hours 


It is believed that the reaction between phosphorus pen- 
tasulphide and the organic hydroxy-compound produces a 
mixture of compounds of the type represented by acid thio- 
phosphate esters. Similarly, when phosphorus trisulphide 
is used, the resulting product is probably a mixture 
139 of acid thiophosphite esters. The final product, if 
this assumption is correct, would then consist of the 
salts derived from the acid ester by replacing the replace¬ 
able hydrogen of such esters with a polyvalent metal. 

(b) Preparation of the Metallic Salt 

The acid ester resulting from step (a) above was mixed 
with enough water to make a 15-20% mixture. This solu- 
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tion was made neutral to phenolphthalien with 30^ 
aqueous caustic. The acid was neutralized at 80-90° C. ^o 
the soda-salt solution was added an aqueous solution pf 
zinc chloride. The reaction mixture was stirred at 80-90° p. 
for fifteen minutes, and then allowed to settle. The tiifie 
required for the separation of the salt from the solution 
was about fifteen minutes. The water layer was then 
poured off and the zinc salt dissolved in twice its volunjie 
of benzene. The remaining water and benzene were re¬ 
moved by vacuum distillation at about seven inches vab- 
uum. The maximum temperature of distillation was 10Q° 
C. A typical batch in the preparation of the zinc salt <^f 
the reaction product of phosphorus pentasulphide aijd 
methyl cyclohexanol was as follows:— 


Grams of salt obtained. 980 

Per cent yield. 89.5 

Time of reaction between NAOH 

& acid. 15 minutes 

Time of reaction between Na salt & 

ZnCl 2 . 15 minutes 

Temperature of reaction, °C. 

NaOH + acid. 80-90° C. 

Na soap -f- ZnCl 2 .. 80-90° C. 

c. c. of benzol used for dehydration 2000 

Temp, of dehydration. 100° C. maximunfi 

Pressure of dehydration. 23" of Hg. 


140 Example 11 — Preparation of the Zinc Salt of 
the Acidic Reaction Product Obtained 
by Reacting P 2 S 3 with Methyl 
CyclohexanoL 

The general method employed in the preparation of this 
material is the same as that employed in the preparation 
of Example I above using P 2 S 5 . The following is a typical 
batch used in the preparation of the zinc salt of the re¬ 
action product of P 2 S s and methyl cyclohexanol. 
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grams acid . 180 

c. c. of H 2 0 for solution. 800 

Grams of NaOH . 11*4 

c. c. of 30% aqueous caustic. 38 

Grams of ZnCl 2 . 10.4 

c. c. 50% ZnCl 2 solution. 39 

H 2 0 used for washing. 800 

Temperature of washing . 60° C. 

c. c. benzol used for dehydration. 185 

Grams of salt obtained. 170 

Time of reaction (NaOh -f- acid) . 15 minutes 

Time of reaction (Soda salt + ZnCl 2 ) 15 minutes 

Temperature of reaction. 80-90° C. 


Specific examples of addition agents contemplated for 
use in this invention are given in Table A below with an 
indication of the percentages of the various elements 
found therein by actual analysis. 

In Table B below are given the results of a number of 
tests conducted on a number of specific addition agents in 
different specifically identified base oils. These tests vrere 
run in single cylinder Lauson engines under carefully con¬ 
trolled operating conditions simulating heavy duty service 
in actual use. 
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Examole 

TABLE A 

Salt of the reaction 

and 

% 4 

Sul- 

% 

Phos- 

% 

1 

zinc 

product 

methyl cyclohexanol 

P*S» 

phur phorus Metal 
14.5 7.7 7.5 

2 

cadmium 

methyl cyclohexanol 

»» 

11.5 

7.0 


3 

cobalt 

methyl cyclohexanol 

99 

10.6 

8.1 

6.2 

4 

magnesium 

methyl cyclohexanol 

99 

10.4 

7.8 

1.9 

5 

aluminum 

methyl cyclohexanol 

99 

10.1 

7.7 

3.7 

6 

calcium 

methyl cyclohexanol 

99 

8.2 

8.5 

4.5 

7 

copper 

methyl cyclohexanol 

99 

13.7 

8.1 

24.1 

S 

lead 

methyl cyclohexanol 

99 

13.1 

6.1 

9 

zinc 

amyl cyclohexanol 

99 

14.0 

7.5 

8.5 

10 

cobalt 

amyl cyclohexanol 

99 

9.5 

5.6 

13.7 

11 

magnesium 

amyl cyclohexanol 

99 

9.2 

5.5 

2.6 

12 

aluminum 

amyl cyclohexanol 

99 

5.35 

4.6 

3.97 

13 

calcium 

amyl cyclohexanol 

99 

8.5 

5.85 

4.50 

14 

zinc 

octyl alcohol 

99 

12.5 

7.3 

8.5 

15 

cobalt 

octyl alcohol 

99 

14.4 

7.0 

8.8 
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16 

magnesium 

octyl alcohol 

99 

13.6 

4.8 

3.9 

17 

aluminum 

octyl alcohol 

99 

11.0 

7.7 

34) 

18 

calcium 

octyl alcohol 

99 

13.5 

5.3 

4J36 

19 

zinc 

butanol 

99 

18.8 

10.4 

9j10 

20 

zinc 

isoamyl alcohol 

99 

17.2 

9.79 

10^0 

21 

zinc 

lauryl alcohol 

99 

9.1 

5.21 

10.8 

22 

zinc 

methyl ricinoleate 

99 

4.37 

3.22 

4 h 50 

23 

zinc 

methyl hydroxy chlor 







stearate 

99 

4.80 

3.46 


24 

zinc 

methyl-cyclohexyl 







lactate 

99 

3.81 

3.66 

10-8 

25 

zinc 

camphor 

99 

13.50 

2.42 

5.33 

26 

zinc 

cosmol 

99 

9.82 

4.11 

4.36 

27 

zinc 

bomeol 

99 

11.00 

5.96 

6.40 

28 

zinc 

lauryl salicylate 

99 

6.70 

2.49 

2.43 


143 The optimum concentration of the addition ageiits 
of this invention will depend upon the type of oil in 
which they are to be used, the nature of the use of l[he 
compounded oil, and the amount and kind of other addi¬ 
tion agents also present, if any. Very small amounts of 
these addition agents are effective in preventing or inhibit¬ 
ing the corrosion of “sensitive” bearing metals, such as 
cadmium silver, cadmium nickel, lead bronze and the lijce, 
and in general, those bearing metals which have a char¬ 
acterizing proportion of cadmium, silver, copper, tin, lead, 
zinc, and nickel. When used for this purpose, either alone 
or in combination with other addition agents, the range of 
concentration will desirably be from .05 to 1.5 and prefer¬ 
ably within the range of .25 to 1.0. In certain cases, ahd 
particularly when the zinc salts of this invention are to be 
used as the sole addition agent, higher concentrations may 
be desirable, such as from 1 to 5% and preferably frdm 
1.5 to 2.5%. 

Although the addition agents contemplated hereby have 
a certain degree of detergent action, particularly in certain 
types of oils, when used as the sole addition agent, highly 
advantageous results may be obtained by using these 
addition agents with others, notably other oil-soluble Or¬ 
ganic metal compounds which, themselves, effect a higher 
degree of detergency when used in hydrocarbon oils. Ejx- 
amples of such organic metal compounds are the oil soluble 
salts of 
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Naphthenic acids 
Fattv acids 

V 

Halogenated fatty acids, such as 
Dichlor stearic acid 

Aromatic acids such as phenyl stearic acid 
and chlorphenyl stearic acid 
The oil-soluble metallic phenates derived from such 
phenolic compounds, as 
144 Alkylated phenols such as 

Cetyl phenol and laurvl phenol 
Esters of salicylic acid such as 

Lauryl salicylate and cetyl salicylate 
Halogenated alkyl phenols and esters of 
phenolic acids such as 
Lauryl chlorphenols and 
Lauryl chlorsalicylate 
Sulphides and polysulphides derived from 
phenol and alkylated phenols, such as 
Di(tertiary amyl hydroxy-phenyl) sulphides 
Di(tertiary amyl hydroxy-phenyl) disulphides 

Specific examples of such detergent addition agents are 
the following: 

Calcium naphthenate 

Cobalt naphthenate 

Aluminum naphthenate 

Aluminum chlorphenyl stearate 

Aluminum cetyl phenate 

Calcium oleate 

Calcium dichlor stearate 

Cobalt dichlor stearate 

Calcium phenyl stearate 

Calcium chlorphenyl stearate 

Calcium cetyl phenate 

Calcium lauryl phenate 

Magnesium phenate of lauryl salicylate 

Calcium lauryl chlorphenate 


Magnesium phenate of lauryl chlorsalicylate 
Calcium phenate of di( tertiary amyl hydrojxy- 
phenyl) sulphide 

i 

• The polyvalent metal salts of the acidic reaction prod¬ 
ucts of phosphorus-and-sulfur-bearing reagents with or¬ 
ganic hydroxy-compounds are very effective corrosion in¬ 
hibitors, particularly for such oils as are corrosive to the 
so-called “sensitive” bearing metals, and especially oils 
which are particularly corrosive to such metals because! of 
having been treated with a detergent material, such as cer¬ 
tain of the examples given above. 


145 It will be observed that certain of the addition 
agents identified above may be defined as the s 
obtained by substituting a polyvalent metal for at le 
one replaceable hydrogen atom of an acid-ester of a 
acid of phosphorus. The class as thus defined will 
found to be a preferred group. 
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146 Financial Division Jul 16 1945 U. S. Patent Office 

I 

Mail Division Jul 16 1945 U. S. Patent Office 


In re application of 

Peter A. Asseff 

Serial No. 416,751 

Filed October 27, 1941 

For “Lubricating Composition” 

Division 64 

U. S. Patent Office Received Jul 18 1945 Division 64 

i 

i 

Applicant’s Reply to Examiner’s Report on 
Supplemental Affidavit Under Rule 75 

In the above identified Examiner’s Report, the Primary 
Examiner has held that the affidavits previously submitted 
remove the Freuler patents as references against claims 
16 to 20 inclusive but not against claims 2 to 15 inclusive 
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in view of the doctrine of In re Kaase and Waltman. In 
substance, the Examiner has held that in order to remove 
the Freuler patents as references, the reduction to practice 
or completion of the invention should be shown as to 
additional species prior to the effective date of the Freuler 
patents. This requirement is not understood since it is 
believed that the number of species which formed the 
subject matter of the previously submitted affidavits were 
sufficient to establish the generic invention. 

In the Kaase case there were two definitely established 
types of compounds included in a Markush claim. In that 
case, the Court held it necessary for the applicants to show 
completion of the invention prior to the effective date of 
the reference as to each group of the Markush claim. In 
the present case, there is a true generic definition in each 
of the claims under consideration. The doctrine of Kaase 
and Waltman is, therefore, not directly applicable to the 
facts 61 the present case. 

147 In order, however, that there may be no question 
as to the applicant’s ability to antedate the Freuler 
disclosure in all of its particulars, there has been prepared 
and enclosed an additional set of affidavits under Rule 75. 
In order to facilitate consideration of these newly sub¬ 
mitted affidavits, they have been made inclusive of certain 
Exhibits which were made of record in the previous affi¬ 
davits. Likewise, the principal affidavit under Rule 75 has 
been prepared so as to clarify the points about which the 
Examiner had some question as to the affidavits previously 
submitted. 

Under the circumstances, therefore, it is respectfully 
submitted that the Freuler patents have been removed as 
references. 

Respectfully, 

PETER A. ASSEFF 
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By Obeklin, Limbach & Day 
Attorneys 

Cleveland, Ohio 

July 14, 1945. 

148 Financial Division Jul 16 1945 U. S. Patent Office 

Mail Division Jul 16 1945 U. S. Patent Office 

In re application of 

Peter A. Asseff 

Serial No. 416,751 

Filed October 27, 1941 

For “Lubricating Composition” 

Appeal No. 50,127 

U. S. Patent Office Received Jul 18 1945 Division 64 

Supplemental Affidavit Under Rule 75 

State of Ohio 
County of Cuyahoga 
SS: 

PETER A. ASSEFF being duly sworn deposes ai^d 
says that he is the inventor of the invention claimed in 
the above identified patent application, the claims of whij;h 
have been rejected on U. S. Patent No. 2,364,284 granted 
December 5, 1944 on an application filed June 17, 1941; 

That he conceived and reduced to practice in this country 
the invention covered by the claims of his above identified 
application prior to June 17, 1941; 

That facts showing the completion of the invention in 
this country before June 17,1941 comprise the following 

Prior to June 17,1941 in the laboratory of The Lubri-Zpl 
Corporation at Wickliffe, Ohio, affiant prepared a number 
of different lubricating compositions, all examples of the 
invention as defined by the broadest claims in affiant’s 


J 
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above-identified application. After the compositions were 
thus prepared they were subjected to a number of different 
tests, all conducted under affiant’s direction and supervision 
in the aforesaid laboratory, which tests included the use 
of each of the compositions as the crankcase lubricant in 
an internal combustion engine. 

149 The tests on these lubricating compositions in¬ 
cluded their actual use in internal combustion en¬ 
gines of three types, the single cylinder Lauson engine, 
the single cylinder Caterpillar Diesel engine, and a Gen¬ 
eral Motors Diesel engine. The procedure for the opera¬ 
tion of each of these engines during the tests in question 
was the standard test procedure for each of such engines 
as for example, the Lauson engine procedure given in 
Exhibit B attached to the Affidavit of Albert K. Smith in 
this application. 

The first step in this research program was to prepare 
the lubricating composition blends. As soon as each blend 
was made up it was given a Code No. and the composition 
entered in a permanent laboratory record under such Code 
No. 

Attached hereto and marked Exhibit A is a series of 
fourteen sheets on each of which sheets there is attached 
a photostat copy of a portion of affiant’s permanent labo¬ 
ratory records. Each of the separate photostated portions 
of such records is given an identifying number running 
from 1 to 65 inclusive. These photostated portions of the 
permanent records will be referred to hereinafter as 
“Items”, with further reference to the numeral which 
appears in the left-hand margin of such sheet opposite 
each item. Each of items 1 to 65 inclusive, in Exhibit A, 
refers to at least one different composition. In certain 
instances a particular composition is identified as being 
made up from a plurality of components identified by 
Code No. By having reference to the Code No. in the 
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left-hand margin of other items in Exhibit A it is thus 
possible to determine from these permanent records or 
items, the exact composition of each blend designated jjy 
the several Code Nos. Sheets 13 and 14 are photostat 
copies of permanent laboratory records wherein the various 
base oils are each given a Code No., which Code Nos. 
150 correspond to those used on pages 1 to 12 of Exhibit 
A where the base oils of the several blends ate 
identified by Code Nos. Each of the oils listed on pages 
13 and 14 of Exhibit A and which were used in the com¬ 
pounding of the several blended lubricants, were refined 
mineral lubricating oils suitable for use in the crankcases 
of engines of the types in which the tests were conducted. 

Likewise attached hereto and marked Exhibit B is a 
series of 11 photostatic copies of original laboratory records 
of the engine tests referred to above. It will be observed 
that the several sheets which comprise Exhibit B include 
the results of engine tests on a number of compositions 
which are not enumerated and identified by Code No. ^ 
Exhibit A. Sheet 1 of Exhibit B is for example, the results 
of Lauson Diesel engine tests on a number of compositions 
including those identified by Code Nos. 526-17, 526-18 and 
526-19. For the precise composition of the blends having 
these Code Nos. reference may be had to Exhibit A where 
such compositions are given. It will be noted that in 
accordance with the operating procedure for the Lauson 
engine under Diesel conditions inspections are made ^>f 

the engine parts particularly the piston at the end of the 

' 

first sixty hours of operation and then usually at 30-ho^ir 
intervals thereafter although in certain instances when 
the test is continued to 150 hours, the data with regard 
to the inspection at 120 hours is omitted and only the 60 
and 150 hour inspection test observations are recorded. 
The inspection of the piston is for the purpose of deter¬ 
mining three primary characteristics; first, the amount of 
varnish deposited and in this particular the pistons are 
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graded as for example A, A—, B+, B, B— etc. The percent 
of filling of the slot in which the oil ring is mounted is 
also observed and recorded under the designation 
151 “percent oil filling”. The number of rings stuck 
i. e., the number of rings which are prevented from 
flexing in their respective grooves by the deposition of 
sludge in such grooves is also noted and observed and 
recorded under the designation “rings stuck”. The bear¬ 
ings on the crankshaft are dis-assembled from the crank¬ 
shaft or more particularly the connecting rod, weighed 
and the loss in weight at each inspection period observed 
and recorded under the designation “brg. loss in wt.— 
mgs." which stands for the loss in weight in milligrams. 
At the conclusion of the test the oil composition is drained 
from the engine and an analysis made thereof as per the 
several designations on the engine test record sheets Ex¬ 
hibit B. The form of engine test record sheet comprising 
sheets 4 to 14 inclusive of Exhibit B have the data arranged 
thereon in slightly different order. For example each 
horizontal line is the record of a test on a different com¬ 
position and the column headings P R S B respectively 
denote piston rating, rings stuck, oil filling, and bearing 
loss as per the column headings in sheet 1 of Exhibit B. 
Sheets 2 and 3 of Exhibit B are respectively engine test 
record sheets of tests on the General Motors Diesel engine 
and the Caterpillar Diesel engine. It will be noted that in 
this type of test the test period is approximately 500 hours 
with intermediate observation periods occurring at the in¬ 
tervals stated on sheets. At each of such observation or 
inspection periods a sample of the oil is taken and tested 
for the properties enumerated under the column headings 
which are believed to be self explanatory. 

In accordance with the procedure outlined above and as 
shown by the permanent records copies of winch are in¬ 
cluded in attached Exhibits A and B, affiant prior to June 
17,1941 tested the following compositions: 


\ V 
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1 . 0 % 
0.5 ic 

98.5$> 

The results of this test showing the blend to be satisfactory 
as a crankcase lubricant are recorded in Exhibit B, sheet 1, 
column 3. j 

Code No. 526-18 (Exh. A, p 8, item 40) 


Magnesium phenate of lauryl salicylate. 0.5 % 

Zinc salt of P 2 S 5 treated methyl cyclohexanol. 1.254? 

Texaco SAE 30 mineral oil (Exh. B, p 1) . 98.25% 


The results of this test showing the blend to be satisfactory 
as a crankcase lubricant are recorded in Exhibit B, sheet 1, 
column 4. 

Code No. 526-19 (Exh. A, p 8, item 41) 


Magnesium phenate of lauryl salicylate 

(564C-33I Exh. A, p 5, item 23) . 0.7ii% 

Zinc salt of P 2 S 5 treated methyl cyclohexanol 

(601-91J Exh. A, p 1, items 3 & 4) . 1.0% 

Texaco SAE 30 mineral oil. 98.2^% 


The results of this test showing the blend to be satisfactory 
as a crankcase lubricant are recorded in Exhibit B, sheet 1, 
column 5. 

Code No. 526-19A (Exh. A, p 8, item 42) 

0.7d% 

1 . 0 ^? 

98.25% 


Magnesium phenate of lauryl salicylate 

(564C-33S; See 564C-33, Exh. A, p 1, item 1) 
Zinc salt of P 2 Ss treated methyl cyclohexanol 

(601-91J Exh. A, p 1, items 3 & 4) . 

Texaco SAE 30 mineral oil. 


Code No. 526-17 (Exh. A, p. 8, item 39) 

Magnesium phenate of lauryl salicylate 

(564C-33F Exh. A, p 1, items 1 & 2) . 

Zinc salt of P S treated methyl cyclohexanol 

(601-91F Exh. A, p 1, items 3, 4 & 5) . 

Texaco SAE 30 mineral oil (Exh. B, p 1) . 














212 


The results of this test showing the blend to be satisfactory 
as a crankcase lubricant are recorded in Exhibit B, 
sheet 2. 

153 Code No. 526-23 (Exh. A, p. 8, item 43) 


Magnesium phenate of lauryl salicylate 
(Component of #725 (C-85) Exh. A, p 7, item 

34) . 0.75% 

Zinc salt of P 2 S 5 treated methyl cyclohexanol 

(Component of #725 (C-85) Exh. A, p 7, item 

34 ) . 1 . 0 % 

Texaco SAE 20 mineral oil 

(Exh. B, p 3) . 98.25% 


The results of this test showing the blend to be satisfactory 
in a Caterpillar engine are recorded in Exhibit B, sheet 3. 

Code No. 526-29 (Exh. A, p 9, item 44) 

Magnesium phenate of lauryl salicylate 

(MgLS of Cone. 727 Exh. A, p 8, item 43a).75% 

Zinc salt of P 2 S: treated methyl cyclohexanol 


(ZMP of Cone. 727 Exh. A, p 8, item 43a). 1.0% 

Texaco SAE 10 mineral oil 

(Exh. B, p 4, line 1) .. 98.25% 


This composition was tested in the Lauson Diesel and 
showed satisfactory results as per the test results shown 
in Exhibit B, sheet 4, line 1. It was also tested in the single 
cylinder Caterpillar engine for 486 hours as per the test 
results recorded in Exhibit B, sheet 3, which show rela¬ 
tively satisfactory* performance. 

Code No. 526-45 (Exh. A, p 9, item 46) 

Magnesium phenate of lauryl salicylate 

(MgLS of Cone. 727 Exh. A, p 8, item 43a) .... 1.07% 
Zinc salt of P 2 Ss treated methyl cyclohexanol 

(ZMP of Cone. 727 Exh. A, p 8, item 43a). 1.4% 


I 
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Texaco SAE 30 mineral oil 

(Exh. B, sheet 5, line 4) . 97.53% 

This composition was tested in the Lauson engine uncjler 
Diesel procedure and showed satisfactory results as per 
Exhibit B, sheet 5, line 1. 

Code No. 526-53 (Exh. A, sheet 9, item 47) 

Calcium petroleum sulphonate 

(Exh. A, p 6, item 31a) . 1.6% 

Zinc salt of P 2 Ss treated methyl cyclohexanol 

(Exh. A, p 6, item 31a & p 7, item 35) . 0.7^% 

Texaco SAE 10 mineral oil 

(Exh. B, p 6, line 1) . 97.6q% 

This composition was tested in the Lauson engine under 
Diesel procedure for 120 hours and showed satisfactqry 
performance as per the test results Exhibit B, sheet 6, 
line 1. 

154 Code No. 526-55 (Exh. A, p 9, item 48) 

Calcium petroleum sulphonate 

(Exh. A, p 7, item 37). 1.6% 

Zinc salt of P 2 S 5 treated methyl cyclohexanol 

(Exh. A, p 7, item 37 & p 7, item 35) . 1.0% 

Texaco SAE 20 mineral oil 

(Exh. B, sheet 6, line 4) . 97.4% 

This composition showed satisfactory performance at t|ie 
end of 150 hours in the Lauson engine under Diesel pro¬ 
cedure as per Exhibit B, sheet 6, line 4. 

I 

Code No. 526-57 (Exh. A, p 10, item 49) 

Calcium petroleum sulphonate 

(Exh. A, p 6, item 31a) . 1.6 

Zinc salt of P 2 Ss treated methyl cyclohexanol 

(Exh. A, p 6, item 31a & Exh. A, p 7, item 35) 0.75% 
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Texaco SAE 30 mineral oil 

(Exh. B, p 6, line 2) . 97.65% 

This composition showed satisfactory results and especially 
low bearing corrosion in the 120 hour test in the Lauson 
engine under Diesel procedure as per Exhibit B, sheet 6, 
line 2. Because of the unusual performance the test was 
continued for a total of 330 hours with remarkable per¬ 
formance. 

Code No. 526-58A (Exh. A, p 10, item 50) 


Calcium petroleum sulphonate 

(Exh. A, p 7, item 37) . 1.6% 

Zinc salt of P : S 3 treated methyl cyclohexanol 

(Exh. A, p. 7, items 37 and 35) . 1.0% 

Texaco SAE 30 mineral oil 

(Exh. B, p 6, line 3) . 97.4% 


This composition performed very satisfactorily especially 
as to varnish deposition in the 150 hour Lauson engine test 
under the Diesel procedure, at the end of which period 
the piston had a B-rating. See Exhibit B, sheet 6, line 3. 

Code No. 601-49 (Exh. A, p 10, item 51) 

Calcium dichlor stearate 

(Abbreviated CDS, Exh. A, p 10, item 51 & Exh. 


B, p. 7 line 6) . 0.5% 

Calcium salt of P-S 3 treated amyl cyclohexanol 

(Exit. B, p 7, heading & line 6) . 0.5% 

Crown Central SAE 30 mineral oil 

(Exh. B, p 7, heading) . 99.0% 


This composition was tested in the Lauson engine under 
the Diesel procedure as per the results given in Exhibit 
B, p 7, line 6. 

155 Code No. 601-50 (Exh. A, p 10, item 51) 

Cobalt dichlor stearate 
(Exh. B, p 7, line 7) 


0.5% 










Calcium salt of P 2 Ss treated amyl cyclohexanol 

(Exh. B, p 7, line 8) . 

Crown Central SAE 30 mineral oil 

(Exh. B, p 7, heading) . 



This composition showed an unusually clean piston, having 
a B-rating at the end of 120 hours in the Lauson engine 
under the Diesel procedure. See Exhibit B, p 7, line 7. 


Code No. 664-1 (Exh. A, p 10, item 52) 


Magnesium phenate of lauryl salicylate 

(Exh. A, p 10, item 52 & p 1, item 1)**_ 

Zinc salt of P 2 S 5 treated methyl cyclohexanol 

(Exh. A, p 10, item 52 & Exh. A, p 1, items 6, 

4, & 3)* . 

Shell Golden SAE 30 mineral oil 

(Exh. B, p 11, line 3) . 



This composition at the end of 150 hours in the Lausjm 
engine under Diesel procedure showed unusually goj>d 
performance as evidenced by a very clean piston and low 
bearing loss. 


* This series of entries illustrates and shows clearly that 
the material which in certain tests is referred to as ^6 
Compound is the zinc salt of P 2 S 5 treated methyl cyclo¬ 
hexanol. These entries also identify this same material ^is 
ZMP. 

*• This series of entries shows clearly that the material 
referred to in certain tests as #7 Compound and in othpr 
instances as MgLS is the magnesium phenate of lauryl sali¬ 
cylate. 


Code No. 728-7 (Exh. A, p 11, item 53) 


Calcium petroleum sulphonate 

(Exh. A, p 8, item 43a) . 1.5% 

Zinc salt of P 2 Ss treated methyl cyclohexanol 

(Exh. A, p 7, item 35) . 0.5% 
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Calcium phenate of tertiary amyl phenol disulphide 


(Exh A, p S, item 43a) . 0.65% 

Conoco (Continental Oil Co.) 98 V.I. mineral oil 

(Exh. B, p 12, line 6) . 97.35% 


This composition gave remarkable results in the Lauson 
engine under Diesel procedure as evidenced by the fact that 
at the end of 240 hours the piston had an A rating, there 
were no rings stuck, and there was no evidence of sludge 
deposition in the oil ring groove, and the bearing loss was 
satisfactorily low*. See Exhibit B, sheet 12, line 6. 

156 Code No. 760-2 (Exh. A, p 11, item 54) 

Calcium petroleum sulphonate 
(Ossa-20 identified as calcium petroleum sul¬ 
phonate in numerous entries for example Exh. 


A, p 7, item 37. 2.0% 

Zinc salt of P : S 5 treated methyl cyclohexanol 

(Exh. A, p 7, item 35) . 0.5% 

Shell Golden SAE 20 mineral oil 

(Exh. B, p 13, heading) . 97.5% 


This composition when tested in the Lauson engine under 
Diesel procedure showed truly remarkable performance as 
evidenced by the fact that at the end of 210 hours the pis¬ 
ton had an A rating, there were no rings stuck, there was 
no sign of any sludge deposition in the oil ring groove, 
and the bearing loss in milligrams was only 38. 

Code No. 601-99 (Exh. A, p 11, item 55) 

Calcium salt of P 2 Ss treated octyl alcohol 


(Exh. B, p 8, heading) . 1.0% 

Crown Central SAE 30 mineral oil 

(Exh. B, p 8, heading) . 99.0% 


This composition was tested for a period of 60 hours in 
the Lauson engine under Diesel procedure and showed im¬ 
proved reduction in bearing loss. See Exhibit B, p 8, 
line 1. 
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Code No. 601-100 (Exh. A, p 11, item 56) 
Zinc salt of P 2 S 5 treated octyl alcohol 


(Exh. B, p 8, heading) . 1.0 % 

Crown Central SAE 30 mineral oil 

(Exh. B, p 8, heading) . 99.0^ 


This composition was tested for a period of 60 hours in 
the Lauson engine under Diesel procedure and showed im¬ 
proved reduction in bearing loss. See Exhibit B, p 8, 
line 2. 

Code No. 601-220 (Exh. A, p 11, item 57) 


Zinc salt of P 2 Ss treated octyl alcohol 
(Exh. B, p 8, heading & line 7) .... 
Pennsylvania SAE 20 min eral oil 

(Exh. B, p 8, heading) . 



99.0% 


This composition when tested in a Lauson engine und^r 
the Diesel procedure showed the remarkably low bearirig 
loss of 18 milligrams at the end of 120 hours. Exhibit B, 
p 8, line 7. 


157 Code No. 601-248 (Exh. A, p 12, item 59) 

Zinc salt of P 2 S 5 treated isoamyl alcohol 

(Exh. B, p 8, line 8) . 2.0% 

Shell Golden SAE 30 mineral oil 

(Exh. B, p 8, line 7) . 98.0 

This composition at the end of 100 hours in the Lauscjn 
engine under the Diesel procedure showed notably lojv 
bearing loss. Exhibit B, p 8, line 8. 

The procedure followed in this research program whs 
to periodically review the test data for the purpose of 
determining the scope of the field of compounds and com¬ 
bination of compounds which the test work indicated weije 
satisfactory for use. All of the tests above referred tio 
above were conducted prior to June 17, 1941. Likewise 










prior to June 17, 1941, affiant reviewed this entire develop¬ 
ment program with Mr. Kelvin Smith, Director of Re¬ 
search of the laboratory in which affiant was em¬ 
ployed, and as a result of such review, Mr. Smith took 
up with Oscar C. Limbach, patent counsel for affiant’s 
company, the matter of preparing and filing an applica¬ 
tion for patent. 

Mr. Limbach prepared and submitted to affiant on or 
about April 29, 1941 a draft of an application for patent, 
a true copy of which is attached to the affidavit of Oscar 
C. Limbach which is attached hereto, which affiant has 
read and in which all of the statements contained therein 
are true as affiant verily believes. The data contained in 
the application draft, Exhibit I, attached to Mr. Lim¬ 
bach’s affidavit was supplied by affiant to Mr. Kelvin Smith 
who then transmitted the same to Mr. Limbach. After 
the receipt of Mr. Limbach’s draft of the proposed appli¬ 
cation, the matter was reviewed with Mr. Kelvin Smith, 
and since it was felt that there was no urgency in placing 
the appplication on file in the Patent Office, in view of the 
continuous nature of this research program, it was decided 
to continue further such research program before actually 
filing the application for patent. 

15S The further research program has thus continued 
without interruption during the summer of 1941 in¬ 
cluded tests on the following compositions:— 

Code No. 526-97 (Exh. A, p 12, item 60) 

Calcium salt of P 2 Ss treated cetyl alcohol 


(Exh. A, p3, item 16) . 1.0% 

Texaco SAE 30 mineral oil 

(Exh. A, p 14) . 99.0% 


This composition was tested for 150 hours on the Lauson 
engine under the Diesel procedure and also tested for stor¬ 
age stability and gave satisfactory performance in both 
tests. Exhibit A, p 12, item 60. 






Code No. 526-100 (Exh. A, p 12, item 61) 

Zinc salt of P 2 S 5 treated cosmol alcohol 

(Exh. A, p 4, items 21, 20 & 19) . 1.0% 

Texaco SAE 30 mineral oil 

(Exh. A, p 14) . 99.0% 

This composition was tested for 150 hours on the Lauson 
engine under the Diesel procedure and also tested for stor¬ 
age stability and gave satisfactory performance in both 
tests. Exhibit A, p 12, item 61. 


Code No. 601-301 (Exh. A, p 12, item 62) 

Calcium salt of P 2 S 5 treated cetyl alcohol 

(Exh A, p 3, item 15) . 1.0^> 

Shell Golden SAE 30 mineral oil 

(Exh. A, p 14) . 99.0 %o 


This composition was subjected to the 150 hour test jin 
the Lauson engine under the Diesel procedure as well ias 
tests to determine viscosity, Conradson carbon, acid num¬ 
ber, Underwood corrosion, and the results of all of sqch 
tests were satisfactory. 


Code No. 601-303 (Exh. A, p 12, item 63) 


Zinc salt of P 2 S 3 treated octyl alcohol (caprvl) 

(Exh. A, p 4, item 17) . 2.0% 

Pennsylvania SAE 20 mineral oil 

(Exh. A, p. 13) . 98.0% 

This composition was subjected to the Lauson engine te:st 
under Diesel conditions and tested for storage stability 
and found to be satisfactory under both such tests. 


159 Code No. 601-313 (Exh. A, p 12, item 64) 

Magnesium phenate of lauryl salicylate 
(Exh. A, p 5, item 26). 


0.75% 
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Zinc salt of P : S 5 treated capryl alcohol 


(Exh. A, p 4, item 17) . 1.0% 

Texaco SAE 30 mineral oil 

(Exh. A, p 14) ... 98.25% 


This composition was tested in the Lauson engine under 
Diesel conditions and at the end of 150 hours showed 
satisfactory conditions in all respects. Exhibit B, p 9, 
line 2. 


Code No. 601-321 (Exh. A, p 12, item 65) 
Magnesium phenate of lauryl salicylate 


(Exh. A, p 5, item 26) . 0.75% 

Zinc salt of P 2 Ss treated octyl alcohol 

(Exh. A, p 5, item 22) . 1.0% 

Texaco SAE 30 mineral oil 

(Exh. A, p 14) . 98.25% 


This composition was tested in the Lauson engine under 
Diesel conditions and at the end of 150 hours showed rela¬ 
tively satisfactory conditions in most respects. Exhibit 
A. p 10. 

The foregoing additional examples represent only a 
small part of the total work done on such research pro¬ 
gram. When the results of such further work were re¬ 
viewed in the early fall of 1941, with Mr. Kelvin Smith 
and Mr. Limbach, it was decided that the subject matter 
of the full research program could best be presented by 
means of two applications which were then prepared and 
filed and are now respectively Serial Nos. 416,603 filed 
October 25, 1941 and 416,751 filed October 27, 1941. 

This further research work which was carried on during 
the summer of 1941, i. e. after the preparation of the 
rough draft of the application by Mr. Limbach, was not 
for the purpose of verifying any of the statements con¬ 
tained in the rough draft of such application, but instead 
for the purpose of further exploring this entire field to 
which the broad disclosure of the above identified applica- 









tions relates. The various tests on the above compositions 
and others which had been conducted by affiant prior to 
April 29, 1941 provided sufficient data on which to 

160 base the conclusions contained in the rough draft 
of the application, Exhibit I, prepared by Mr. Lim- 

bach on data furnished by affiant. 

Affiant does not know’ and does not believe that the in¬ 
vention as defined in the claims of his above identified ap¬ 
plication has been in public use or on sale in this cotmtry 
or patented or described in a printed publication iJi this 
or any foreign country for more than one year prior to 
his application, and avers that he has never abandoned 
the invention. 

Peter A. Asseff 

Sworn to and subscribed before me this 14th day of 
July, 1945. 

Hazel M. Brady 
Notary Public 

161 EXHIBIT A 

This Exhibit includes the fourteen pages 221A to 221M 

immediately following. 

• • • • 

187 Paper No. 26 

U. S. Patent Office Aug 11945 Mailed 
DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE j 
RICHMOND, VIRGINIA 
In re application of 

Peter A. Asseff 
EXHIBIT B 

This Exhibit includes the eleven pages—221-0 to 221-Y immediately 
following Exhibit A. 
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Lubri-Zol Concentrate *727 (use 3.5# by volume) 
by weight: 32.10* ZMP 
21.45* MgLS 
46.45* Oil 


LubT^i -Zoi Concentrate #730 

in final oil blend: .21* CaSO« Ash from Paranox 20 

• 24* CaSO« Ash from Calcium Petronat 
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88 Bayou State Oil Corp* SAE 10 Base Oil "80" series fRec’d 

89 Bayou State Oil Corp. SAE 20 Base Oil "80" series (Fec’d 
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Sworn to and subsc ribed b e fore m e L 

this e^day o Signed /f.%^ 


Signed 

Date 


^ - - 

T/* otary 

93 Marathon MH SAE 30 Motor Oil Rac’d iron Ohio Oil Co 

Sworn to and subscribed before me /ui__ 1 

this ^^0fcday of 00^^ Signed zj n- A 

^ ^ v Date 

94 Penn White Light Neutral 82 Vis at 100 

B 10-11H Rec’d Jffcpfefe 

Cities Service SAE 30 Drum *1102-1/2 8104-108 Rnc^d 

Crown Central Diesel Base Oil # 
worn to and subscribed before me 




BEST COPY AVAILABLE 

from the original bound volume 











'BASE OILS 


COCK Biikhdi 
100 

101 

S w or n to and 


DESCRIPTION _ 

HP* Dole (55 0*1 Rec'd fw 

Oil oT Ohio 

Shall 200 Pale L.V.I, (5 gal* rac'd 

Lubrl-Zol) 

^lb*d b.for» — Slgn*d A 


102 

Sw orn to 
ttta m 


105 

104 

105 


Shall Golden SO 
subscribe d bafft 
. day of jam. 


Data 

E- J. ECXMAN. Notary Public 
*y ft—N—i Exp— Jaa. 23.1942 


Data 


/V^ 





this 


106 


Conoco Solvent Extracted SAS 50 
Shall Goldan SAB 20 
, Shall Goldan SAX 10 
subscri bed b ef ore — Signed 

day of 

' y Data _ 

Uninsulated SAS 50 
abu.'rlb.d bjfor. - 3l 


98 7.1. 


day of 



Data 


107 


Texaco T.L. 114 (Sa 500} 
law Forsula SIS 90 Baaa Oil 
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Piston Ught-colored but contains sons Tarnish on anti-thrust side 
and rings 4,5 and 5 are sluggish due to Tarnish formation. Hard 
carbon behind #1 ring* 
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Examiner's Report an Supplemental Affidavit 

On July 16, 1945, Supplemental affidavits under rule 75 
were filed tor the purpose of overcoming the Freuler patent 
2,364,2S4 and overcoming the objections raised as to the 
previous affidavits filed under rule 75 to overcome this 
Freuler patent. 

After an examination of this affidavit and the other 
papers and exhibits accompanying the affidavit, the Exam¬ 
iner finds that the showing made therein as to priority 
of invention of the claims on appeal before the filing date 
of the Freuler patent is considered sufficient. Accord¬ 
ingly the claims on appeal are considered patentable over 
the Freuler patent. 

However the removal of the Freuler patent by this 
affidavit does not change the Examiner’s position as to 
the unpatentability of the claims over the references used 
in the rejection of the claims on appeal as set forth in 
the Examiner’s Statement on January 11, 1944. 

Respectfully submitted, 

P. M. Nash 
Examiner 

PMN/c 


For decision of Board see Appellee’s Exhibit H. 
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Serial No. 416,751 
Filed October 27, 1941 
For “Lubricating Composition” 
Appeal No. 50,127 


Petition for Reconsideration by the Board of Appeals 
of Its Decision Dated October 1 , 1945 


Now comes the applicant by his attorneys and respect¬ 
fully requests reconsideration by the Board of Appeals of 
its decision of October 1, 1945 in which the Primary Ex¬ 
aminer's rejection of all of the claims was affirmed. 

The invention of this appeal is of great commercial im¬ 
portance. The Lubri-Zol Corporation of Wickliffe, Ohio 
is the owner of this invention and has licensed the inven¬ 
tion to the Lubri-Zol Sales Company. These two com¬ 
panies are in the business of manufacturing and selling 
mineral oil concentrates which come within the terms of 
the claims on appeal. These concentrates are supplied to 
lubricant manufacturers and compounders who use them 
in the manufacture of finished lubricants useful in tjhe 
crankcases of internal combustion engines. As evidenqed 
by the attached affidavit of Thomas L. Holland, of said the 
Lubri-Zol Sales Company, the total sales of the concen¬ 
trates made in accordance with the invention herein 
claimed has amounted to more than sixteen million dollars. 
The total value of the finished lubricants in which sdch 
concentrates were employed is many times tljiis 
amount. 

194 This is, therefore, not a mere paper patent but 
an invention which has been recognized by the trade. 
It is well recognized that the laboratories of the com¬ 
panies manufacturing and selling lubricants in the United 
States are well staffed with chemists highly skilled in their 
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specialized art. The large sales of the invention have 
been made, therefore, to experts. The sales have not been 
the result of advertising. As pointed out by the Circuit 
Court of Appeals for the Sixth Circuit in the case of 
Cleveland Trust Company et al v. Schrieber-Schroth Com¬ 
pany, 92 F. (2d), 330:— 

“Where success follows acceptance by experts rather 
than by those unskilled, it is of far greater tribute to the 
ingenuity of the inventor.” 

None of the claims here on appeal have been rejected 
on a single reference. In substance, and as stated in the 
upper portion of page 4 of the decision by the Board of 
Appeals, the claims on appeal have been rejected on the 
ground that it did not amount to invention for the ap¬ 
plicant to take the addition agent disclosed for use by Neely 
and substitute it for one of the combination disclosed by 
Rutherford. 

We have before us, therefore, the familiar situation 
where there is no direct anticipation but there is doubt as 
to patentability. Under such circumstances, it is proper 
to take into consideration the question of commercial suc¬ 
cess. Because the decision of the Board of Appeals is 
based on this ground, i. e. that there is doubt as to the 
patentability, we are submitting herewith evidence of the 
commercial success of the invention. 

195 It is believed proper, under certain of the author¬ 
ities at least, to submit for consideration evidence 
of commercial success only when the rejection is based on 
the ground of doubt as to patentability. It was so held in 
the old case of In re Thomson, 118 0. G. 266 (1905). It 
was held in 1930 by the Court of Customs and Patent 
Appeals in the case of In re Husted, 39 F. (2d) 713, that:— 

“If there is any doubt about the equivalency of an 
applicant’s device with those of the prior art, the fact 
that applicant’s device has been extensively made and 
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sold is evidence of its utility and may be considered by the 
Court.” 

The next year, the Court of Customs and Patent Ap¬ 
peals, in the case of Peddrick and Lewis, 48 F. (2d) 415, 
held that:— 

“In case of doubt, commercial success is not only evi¬ 
dence of utility but is persuasive of invention.” 

It is believed unnecessary to review or restate the facts 
established by the attached affidavits. They show that the 
composition of the appealed claims achieved a remarkable 
success to the extent of more than 235 million gallons 
of finished lubricants. This extensive and satisfactory ^ise 
has taken place even before the patent has issued. It is 
also shown that the composition of the appealed claims was 
the only material available to the trade which could be 
used for the purpose of addition to certain well-known b^se 
oils for the purpose of qualifying the same for purchase by 
the Armed Forces in accordance with standard specifica¬ 
tions for heavy duty lubricants. These specifications estab¬ 
lished by the Ordnance Department were not set to exclude 
any material which might be available. They were ob¬ 
viously set to make possible the purchase by the Armed 
Forces of the greatest number of lubricants meeting the 
necessary performance requirements available in the 
United States during the period of the emergency. These 
specifications were formulated at a time when the 
196 only consideration was performance since there dare 
be no question as to whether a lubricant purchased 
by the Armed Forces for use in military vehicles is capable 
of performing the job which it is called upon to do. 

The proofs show that had it not been for this invention, 
i. e. the availability of the concentrate made in accordance 
with this invention, the Armed Forces would not have been 
able to purchase and use lubricants made from certain 
base oils. The test to which this invention has been sub- 




jected has been, therefore, the most exacting and most im¬ 
partial test to which any invention could possibly be sub¬ 
jected. True merit was the only factor which was taken 
into account. 

The fact has, therefore, been clearly established that not 
only did this invention immediately achieve a very large 
commercial success but it w’as capable of doing a job for 
which no other material available w^as qualified. In this 
connection it should be noted that in the attached affidavit 
of Thomas L. Holland it is pointed out that the Standard 
Oil Company of California was actively engaged in this 
same field. It will also be noted that the Standard Oil 
Company of California is the owner of the Neely and 
Rutherford patents, on the combination of which the 
claims here on appeal stand rejected. 

The Courts have recognized by a long line of decisions 
that, when this situation arises, all doubts should be re¬ 
solved in favor of the applicant. Representative decisions, 
which have been handed down by various tribunals over a 
period of years, all affirming this doctrine, are the fol¬ 
lowing :— 

“It is often difficult to draw a line between invention 
and mechanical skill, but where a machine has achieved a 
success after a long line of failures, which accomplishes 
results never accomplished before, which has largely sup¬ 
planted other machines in the market, it is generally safe 
to assert that the man who made it is an inventor and not 
a mere mechanic.” Hallock et al v. Davison et al, 107 
F. 482. 

197 “Where, notwithstanding a great need and im¬ 
perative demand for a certain article, mechanics had 
failed to produce it, it is erroneous to state that mechanics 
skilled in the art having before them the devices of the 
prior art, could by ordinary mechanical skill produce the 
desired article.” Farmers’ Mfg. Co. v. Spruks Mfg. Co., 
et al, 127 F. 691 (4th Cir.). 


“The fact that a new combination or device may be 
simple and obvious to the ordinary understanding when 
once produced in concrete form is not necessarily proof 
that invention was not involved. Admitted benefits result¬ 
ing from the combination or device, and widely extended 
adoption, are facts relevant to the novelty and usefulness 
of the invention. ,, Buchanan et al v. Perkins Electric 
Switch Mfg. Co., 135 F. 90 (3rd Cir.). 

“When the court has to deal with a device which has 
achieved an undisputed success, and accomplishes a resiult 
never attained before, which is new, useful and in large 
demand, it is generally safe to conclude that the man who 
made it is an inventor. * ’ 0 ’Rourke Engineering Const, to. 
v. McMullen et al, 160 F. 933, 938 (2nd Cir., 1908). 

“Where the question of invention is still left in doubt 
after the application of the usual negative tests to estab¬ 
lish want of invention, such doubt may be resolved in favor 
of the patent by evidence of successful results where others 
had tried and failed, especially where such success is in 
both operative and commercial results.’’ American Graph- 
ophone Co. v. Universal Talking Mach. Mfg. Co., 15U F. 
595, 599 (2nd Cir., 1907). 

“ ‘In an art so highly advanced as the pump art, where 
all the elements which enter into the construction of a 
pump may be said to be old, where most conceivable con¬ 
ditions of use have been presented to engineers, and wh^re 
the art exhibits the greatest variety of form and structure, 
it is impossible, in many cases, as an abstract proposition, 
to draw the line between invention and the skill of the 
designer. There is, however, strong evidence of invention, 
where’ we have presented the circumstances such as exist 
with respect to the patents in suit, namely, a demand for 
a more efficient air pump, the failure of previous efforts 
to meet this demand, the immediate success of the patented 
device, and its great utility.” Warren Steam Pump C|Jo. 
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v. Blake & Knowles Steam Pump Works, 163 F. 263, 280 
(1st Cir., 190S). 

*‘If the selection of elements from existing machines 
into a complete combination has, for the first time, pro¬ 
duced from a practical and commercial aspect, a new re¬ 
sult, invention may well be predicated thereon.’’ Cadillac 
Motor Car Co. et al. v. Austin, 225 F. 983. 

198 “Where a patented device has accomplished a 
result never attained before, has been of great value, 
and achieved undisputed success, the patent will not be 
held invalid for want of invention.” Boyce v. Pyrene 
Mfg. Co., 290 F. 998. 

“The history* of the art is a safer test of the exercise of 
the inventive faculties than is mere speculation, a priori, 
as to what new steps are within the imagination of an ordi¬ 
nary* journeyman. If, after numerous efforts, a need of 
long standing is successfully met, it is a mistake to sup¬ 
pose that the answer was all along apparent.” Todd Pro- 
tectograph Co. v. Safe-Guard Check Writer Co., 291 F. 613. 

“Where advantages are obtained by applicant’s struc¬ 
ture and the device has gone into commercial use as a 
result of a change in an otherwise old structure and the 
prior art fails to disclose anything suggesting this change 
in any similar devices, these facts are persuasive of the 
presence of invention where there exists a reasonable 
doubt on this question.” Kohler & Smith, 326 O. G. 895. 

“Where there is doubt whether invention has been exer¬ 
cised commercial utility* may be considered. ‘I am a 
strong believer in the rule as to commercial utility. It 
often pierces a labyrinth of the technique of science and 
the law and applies the experience of the big workaday 
outside world. It places achievement above forgotten files 
and file-wrappers. It is frequently an aid to the con¬ 
clusion that what seems simple today was an unsolved 
problem yesterday.’ ” Vacuum Cleaner Co. v. American 
Rotary Valve Co., 219 0. G. 587. 
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“When the court can say that the patentee has added 
something of value to the sum of human knowledge, that 
he has made the world’s work easier, cheaper, and safer, 
that the return to the prior art would be retrogression^ it 
should give the inventor the just reward of the contribu¬ 
tion he has made.” Matrix Corp. v. Killar, 34 F. (2d) 510, 
513; 2 Pat. Q. 400. 

“There is no surer test of the fact of invention and the 
invention’s claim to merit than the reception given to it 
by the trade concerned.” Crozier-Straub v. Reiter, 34 F. 
(2d) 577. 

It may be that the Board of Appeals had the feelijng 
that the change made by the applicant over the prior hrt 
was a small one. Should that be the fact, then the fol¬ 
lowing cases will be found applicable:— 

199 “The simplicity of a change suggested by a pat¬ 
entee does not prove the absence of patentable in¬ 
vention, but immediate acceptance and general use of the 
new structure in preference to the old is evidence of pat¬ 
entable novelty, as well as utility.” Allis-Chalmers Mfg. 
Co. v. Columbus Electric & Power Co., 19 F. (2d) 860, 
863. 

“Where the departure from former means is small, jfet 
the change is important, the doubt as to whether the in¬ 
ventive faculty has been exercised has to be weighed in vi$w 
of the fact that the device in question has displaced others, 
and this may decide the issue in favor of invention espe¬ 
cially where another inventor of conceded ability had been 
working to attain the same end and had failed. The 
change * seems simple enough now but it was the first to 
combine comprehension of the problem to be solved with 
a practical arrangement of parts for its solution.’ ” Star 
Brass Works v. General Electric Co., Ill F. 398; 49 C.C.^. 
409. (6th Cir.). 


I 
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“The main criticism of the claim of invention is that 
the step was obvious. But we think its simplicity, in view 
of the failure of prior inventors to attain the very de¬ 
sirable result achieved by the patentees, is the very basis 
on which invention may be found. ” General Electric Co. 
v. United States Electric Mfg. Co., 17 Pat. Q. 251; 63 F. 
(2d) 764. 

“It is not within the special wisdom of courts to very 
accurately appraise inventions, or the advances which they 
mark. Presumptuous indeed are the judicial pronounce¬ 
ments which are written in overconfident condemnation of 
seemingly simple, novel combinations. Frequently are me¬ 
chanical problems deemed simple when appraised from a 
viewpoint of an after-the-solution seat in the reviewing 
stand. These pronouncements too often demonstrate 
rather conclusively that ‘the power of prophecy dwells no 
more with man’—especially -with judges passing judgment 
on the potentiality of new, patented articles. The experi¬ 
ences of industry, the acceptance by the public, afford the 
only true answer to the claims of the opposing parties and 
of the prophets.” James P. Marsh Corp. v. United States 
Gauge Co., 129 F. (2d) 161. 

In the light of the foregoing decisions which are over¬ 
whelmingly the weight of authority, it is respectfully sub¬ 
mitted that the proven commercial success of this inven¬ 
tion should resolve the doubt of patentability in favor of 
the applicant and that the claims on appeal should be 
allowed. 

Respectfully submitted, 

Peter A. Asseff 
By Oberlin, Limbach & Day 
His Attorneys 

Cleveland, Ohio 

October 19, 1945 
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200 #28 
Board of Appeals Oct 22 1945 U. S. Patent Office 
In re application of 
Peter A. Assefit 
Serial No. 416,751 
Filed Oct. 27,1941 
For “Lubricating Composition” 

Before the Board of Appeals 

Affidavit of Thomas L. Holland 

State of Ohio 
County of Cuyahoga 
ss 

THOMAS L. HOLLAND being first duly sworn deposes 
and says that he is the Vice President of Lubri-Zol Sales 
Company of Wickliffe, Ohio, the latter company being a 
licensee under the above identified application which affiint 
has read and with which he is familiar. 

It is the business of affiant’s company to supply the 
petroleum industry, such as lubricant manufacturers and 
compounders, with various addition agents and concen¬ 
trates which are blended by the lubricant manufacturers 
and compounders with refined mineral lubricating oils for 
the purpose of imparting to such oils properties which are 
not otherwise possessed thereby. 

Among the various addition agents and concentrates 
which affiant’s company has thus made available to the 
petroleum industry has been a material identified by the 
trade name “Lubri-Zol No. 738 Concentrate” in which the 
active ingredients include: 





(a) An oil soluble detergent effective to remove de¬ 
leterious deposits such as resin and varnish formed in 
an internal combustion engine; and 

(b) A salt of an acidic reaction product obtained by 
reacting an organic hydroxy compound which has the hy¬ 
droxyl group attached to a non-benzenoid structure with 
a reagent of the class consisting of those containing each 
of the following two groups: (1) phosphorus and arsenic, 

and (2) sulphur and selenium. 

201 Since affiant’s company has placed on the market 
in 1941 concentrate coming within the scope of the 
claims of the above identified application as above defined, 
the total amount of sales of the concentrates coming within 
such claims has amounted to more than sixteen million 
dollars. 

The records of the Petroleum Administration for War, 
as evidenced by their letter dated March 16, 1945, at¬ 
tached, show that more than one-half of the heavy duty 
lubricants used by the Armed Forces contained Lubri-Zol 
additives. The only additives sold by Lubri-Zol Sales 
Company for this purpose were additives which come 
within the scope of the claims of the above identified ap¬ 
plication. 

During the same interval, all of the concentrates sold 
by affiant’s company and coming within the claims of the 
above identified application were made from materials on 
which there was a priority allocation and such priority 
allocations required that all of the concentrates produced 
thereunder were to be sold for use in lubricants employed 
by the Armed Forces or in other war-essential activities. 
These concentrates sold by affiant’s company for use in 
2-104B Specification oils were employed in an average 
concentration of 4*4%. The total number of gallons of 
these concentrates sold by affiant’s company during this 
same interval for use in 2-104B oils was sufficient, when 
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used at the percentage concentration above given, to pro¬ 
duce a total of 235,954,177 gallons of finished lubri¬ 
cants. 

202 The records of the Ordnance Department of jhe 
United States Army show that during the interval 
in question, there were a total of 765 lubricants qualified 
to meet aforesaid 2-104B Specification. Also from thise 
records, it is shown that of this total number of qualifica¬ 
tions, 374 were obtained on oils employing concentrates 
coming within the scope of the claims of the above iden¬ 
tified application and made available by affiant’s company. 
The other 391 qualified lubricants contained concentrates 
manufactured by six other companies, i. e. Standard <pil 
Company of California, Standard Oil Company of Indiana, 
Standard Oil Development Company, Monsanto Chemical 
Company, Alox and Union Oil Company. 

Within affiant’s knowledge, the principal reason why 
Lubri-Zol supplied so many more oil companies than a^iy 
other single supplier of concentrates was the fact that in 
many instances, said concentrates as thus made available 
by affiant’s company were the only concentrates which, 
when added to the refined mineral oil currently being 
manufactured by the lubricant manufacturer and com¬ 
pounder, would qualify such oils under the 2-104B Specifi¬ 
cation. A notable example is referred to in the attached 
letter from Mr. MacLean Houston of the United Refining 
Company of Warren, Pennsylvania. 

T. L. Holland 


Sworn to and subscribed before me this 18th day 
October, 1945. 


of 


J. R. Winch 
Notary Public 

My commission expires Feb. 21, 1947 


i 


i 

! 
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203 PETROLEUM ADMINISTRATION FOR WAR 

WASHINGTON 25, D. C. 

In Reply Refer To: 

Rfg-341*:2-CAM 

MAR 16 1945 


Mr. T. L. Holland, Vice President, 

The Lubri-Zol Sales Corporation, 

Euclid Station, 

Cleveland 17, Ohio. 

Subject: Lubricating Oil Additives 

Dear Mr. Holland: 

In connection with your recent request, we are listing 
below the contributions made by vour company to the mili¬ 
tary lubricating oil program: 

1. Universal Gear Lubricant Additives 

All gear lubricants used by the Army and Navy for 
mobile ground equipment are covered by Federal Specifica¬ 
tion W-L-761 and U. S. Army Specification 2-105, each of 
which requires the use of a chemical additive. Since the 
beginning of the war, the Lubri-Zol Sales Company has 
supplied addities for over 80% of the total gear lubri¬ 
cants used by the Army and Navy. It is also true that the 
plant capacity of the Lubri-Zol Corporation represents 
80% of the total U. S. capacity to manufacture approved 
gear lubricant additives. 

2. Heavy Duty Motor Oil Additives 

All motor oils used by the Army for mobile ground equip¬ 
ment must be qualified under U. S. Army Specification 
2-104b. A chemical additive is required to meet the quali¬ 
fication test. Since the beginning of the war, the Lubri-Zol 
Sales Company has supplied chemical additives for more 
than 50% of the heavy duty motor oils used by the U. S. 
Armv. 

m 
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Critical chemicals, particularly petroleum sulfonates ^nd 
chlorinated paraffin, have been and are being allocated 
each month to Lubri-Zol for the production of gear lubri¬ 
cant and heavy duty oil additives. 

Military demands for universal gear lubricants and 
heavy duty oils are higher than ever before, and it! is 
essential that the Lubri-Zol Corporation maintain and egen 
increase the production of additives required in the ab<[>ve 
lubricants. 

I 

Sincerely yours, 

W. ft. Argyle 

Associate Director of Refining 
204 Established 1902 

I 

UNITED REFINING COMPANY 

I 

Refiners of 

I 

Highest Grade 

PENNSYLVANIA PETROLEUM 
Warren, Pa. 


October 16,1945 


Gentlemen: 

From early in the fall of 1942 to December 4, 1943, cjur 
Company tried to find an addition agent for our lubricgt- 


Lubri-Zol Corporation 
Euclid Station 
Cleveland (17), Ohio 

Attention: Mr. A. 0. Willey 


Cable Address “United Warren” 
Acme Code 

Western Union 5 Letter 
A.B.C. 5th Improved 
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ing oils which would qualify them under U. S. Army 
Specification 2-104B. This Specification cannot be met 
without the use of a qualified addition agent. 

As Production Manager of the United Refining Company, 
I investigated those addition agents which I knew of that 
were offered for this purpose, and, in some cases, our oils 
with these addition agents were tested in recognized 
laboratories to determine whether they could meet the 
2-104B requirements. In other cases, they were not tested 
by us because the manufacturers of the addition agents 
stated that their agents could not qualify conventionally 
refined Pennsylvania lubricating oil. 

In the course of our investigation and research, the only 
blends—that is, of our oils with any addition agent then 
available—which the Army Ordnance Department would 
qualify under U. S. Army Specification 2-104B,was Lubri- 
Zol Concentrate #738. 

Member Pennsylvania Grade Crude Oil Association 
Permit No. 24 

205 Lubri-Zol Corporation—2 October 16, 1945 

Therefore, on December 4, 1943 our Company 
adopted the use of Lubri-Zol #738 for all of its lubricants 
manufactured to meet Specification 2-104B. 

Very truly yours, 

United Refining Company 
MacLean Houston 

MacLean Houston/LMC 

206 #28 

Board of Appeals Oct 22 1945 U. S. Patent Office 

State of Ohio 
County of Cuyahoga 

ss: 
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ARTHUR 0. WILLEY, being first duly sworn, deposes 
and says that he is the Director of Engineering for The 
Lubri-Zol Corporation of Wickliffe, Ohio, in which capacity 
he directs and follows all tests which may be conducted 
for the purpose of determining the performance character¬ 
istics of various lubricating compositions which contain 
products such as addition agents and concentrates mar¬ 
keted by the Lubri-Zol Sales Co. of Wickliffe, Ohio. 

In the interval from about January 1, 1942 to ab^ut 
July 1, 1943, the Ordnance Department of the United 
States Army developed and issued a specification identified 
as specification No. 2-104 and subsequent revisions thereof, 
setting forth the requirements to be met by lubricating 
compositions to be purchased by the armed forces of the 
United States for use as crankcase lubricants in internal 
combustion engines and particularly the heavy duty en¬ 
gines such as Diesel engines. A copy of revision B of this 
specification is attached hereto. Before a customer of 
affiant’s company was able to market a lubricant identified 
as having qualified under the 2-104 specification aforesaid, 
it was necessary to have such lubricant subjected to a num¬ 
ber of tests as outlined by said specification. It has b^en 
affiant’s duty to cooperate fully with customers of affiant’s 
company in assisting them in arranging for and having 
performed the tests thus required. The usual procedure 
followed in such program leading to the qualification of 
a particular lubricant as meeting the 2-104 specification 
has been for the lubricant manufacturer or compounder 
to first request of the Ordnance Department the right 
and authority to have its lubricant subjected to t^ie 
207 necessary series of qualifying tests. The Ordnance 
Department, upon a showing to the effect that the 
manufacturer or compounder had available a compounded 
lubricant for which a qualifying series of tests was deemed 
justified, issued a permission to have the lubricant in 
question subjected to the necessary tests. This permission 
was usually required because of the fact that the testing 


I 

I 





facilities available during the emergency were so limited 
that the facilities for such test were carefully allocated 
and utilized only for the purpose of testing those lubri¬ 
cants which showed promise of meeting the specification. 

When such permission for test was once secured, affiant 
then worked with the representatives of the manufacturer 
or compounder and arranged for the complete series of tests 
required by the specifications, most of which were full scale 
engine tests. There were several laboratories in the United 
States which were equipped to perform most of the tests 
and accordingly affiant assisted the compounder or manu¬ 
facturer in question in locating the necessary equipment 
and in arranging for the tests to be conducted. The rules 
of procedure as promulgated by the Ordnance Department 
also required that at least four of the qualifying tests were 
required to be performed by the laboratory of Armour 
Research Foundation which was maintained as a control 
laboratory. The results of all such tests were required to 
be approved by the Ordnance Department Reviewing 
Board. 

After the results of all of the tests were compiled, they, 
together with the engine parts, such as the pistons, utilized 
in the test were then taken to the Armour Research 
Foundation for consideration by the Reviewing Board on 
which sat only representatives of the Ordnance Depart¬ 
ment. This Reviewing Board examined carefully all 
20S of the original records in connection with all of the 

tests and also examined the engine parts used and 
then if the performance was such as to meet the standards 
set by the said specification, the Reviewing Board issued a 
letter to the company whose lubricant was under consider¬ 
ation advising that the lubricant had qualified and assigned 
a serial number thereto and thereafter all of the qualified 
lubricants sold by this particular manufacturer or com¬ 
pounder were plainly marked with such serial number. 
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In connection with this work affiant has become familiar 
with the actual tests conducted on a wide variety of bajse 
oils to which various materials were added for the purpose 
of seeking a qualification under the 2-104 specification. 
Affiant’s familiarity with this general program has hot 
been restricted to the concentrates and addition ageiits 
supplied by affiant’s company, but his knowledge and in¬ 
formation has been general with regard to the major por¬ 
tion of the compounded lubricants which were submitted 
by all of the manufacturers and compounders in the United 
States during the period of the emergency for the pur¬ 
pose of qualification under the 2-104 specification. 

On the basis of the information thus obtained directly 
by affiant, affiant has learned that of the concentrate coin- 
mercially available during the first two years following 
the issuing of the 2-104 specification, the only concentrate 
which could be used in many types of base oils for t^e 
purpose of qualifying the same under the 2-104 specifica¬ 
tion was concentrate No. 738 marketed by The Lubri-^ol 
Sales Co. aforesaid. There is a vast difference between 
the base oils which are made available by the many re¬ 
finers and lubricant manufacturers in the United States. 
The differences between such base oils are due to the nature 
of the crude oil from which the base oil is obtained. 
209 Certain oils are paraffinic in their character, others 
are naphthenic. Certain are high in sulfur, whereas 
others are low in sulfur. Refining methods play a large 
part in determining the character of the base oil. Certain 
oils are acid treated in the refining process, certain are nbt. 
Some, oils are solvent extracted, others are not. As a Re¬ 
sult of the actual experience as above outlined, affiant 
learned that many concentrates and addition agents avail¬ 
able during the period of the emergency were effective 
when used in a particular base oil to qualify that oil und^r 
the 2-104 specification, whereas when used in another base 
oil qualification was not possible. The only concentrate 
or addition agent available during the period during which 




240 


said specification was being established and revised and for 
at least one year thereafter and which was capable of use 
in a wide variety of base oils to qualify the same under 
the 2-104 specification was the Lubri-Zol #738 concentrate 
made available by said The Lubri-Zol Sales Company and 
which is more specifically identified in the affidavit of 
Thomas L. Holland which affiant has read and in which 
all of the statements made are true as affiant verily believes. 

Arthur 0. Willey 


Sworn to and subscribed before me this 19th day of Oct., 
1945. 


Lucille Jaeger 
Notary Public 


My commission expires May 6, 1948 


210 U. S. Army 
Specification 


No. 2-104B 
May 6, 1943 
Superseding 
No. 2-104A 
April 9, 1942 


OIL, ENGINE 


A. APPLICABLE SPECIFICATIONS. 

A-l. The following specifications, of the issue in effect 
on date of invitation for bids, form a part of this specifi¬ 
cation: 

U. S. Army Specification No. 100-2, Standard Specifica¬ 
tions for Marking Shipments. 

U. S. Army Specification No. 100-13, Miscellaneous 
Lubricant Containers and Packaging. 

Federal Specification W-L-791, Lubricants and Liquid 
Fuels, General Specifications (Methods for Sampling and 
Testing). 


B. GRADES. 


B-l. Engine oil shall be of three viscosity grades des} 
nated as SAE 10, SAE 30 and SAE 50. 


g- 


C. MATERIAL AND WORMANSHIP. 

I 

C-l. Engine oil shall be a refined petroleum produlct 
with or without additive agents. 


D. GENERAL REQUIREMENTS. 

D-l. Engine oil shall be non-corrosive to bearings apd 
engine parts, shall not cause or permit piston ring sticking 
or clogging of oil channels and shall minimize cylinder aijid 
ring wear. This engine oil shall provide satisfactory lubri¬ 
cation of high speed, automotive type gasoline, Diesel, or 
spark ignition fuel engines when operated under all con¬ 
ditions of service. Additive agents, if used, shall not ap¬ 
preciably increase the tendency of the base oil to foam. 

D-2. Additive agents, if used, shall remain uniformly 
distributed throughout the oil at all temperatures aboVe 
the pour point up to 250° F. If the oil is cooled below its 
pour point, it shall regain its homogeneity on standing at a 
temperature of not more than 10° F. above the pour point 
of the oil. 

E. DETAIL REQUIREMENTS. j 

E-l. Qualification . Engine oils furnished under this 
specification shall be of a grade or grades which haye 
been tested and found suitable for the purpose intended as 
determined by the “Qualification” tests in section F (see 
paragraph H-l). 

E-2. Engine oils covered by this specification shall lj>e 
in accordance with Table I. 

24-27578 
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TABLE I 


Test Test Limits 

Grade Grade Grade 
SAE 10 SAE 30 SAE 50 

Viscosity, Saybolt 
universal 

Seconds at 130° F. 90 to less 185 to less 

than 120 than 255 


Seconds at 210° F. 95 to less 

than 105 

Viscosity Index, minimum 85 55 75 

Pour point °F., maximum minus 10 0 15 

Pour Point after dilution 
with 20 percent Precip¬ 
itation Naphtha, °F., 


maximum . minus 40 minus 40 . 

Flash Point, °F, minimum 360 390 400 

E-3. Flash Point. The minimum flash point of Grade 
SAE 50 before the addition of any additive shall be 450° F. 

E-4. Control Limits. For purposes of product identifi¬ 
cation, the bidder shall state in his bid the suitable control 
limits of the oil he proposes to furnish, as regards the 
following: 

Gravity, API 
Carbon Residue, percent 
Sulphur, percent 
Phosphorus, percent 
Chlorine, percent 
Ash, percent 

Components of Ash, percent, and such other 
tests as he may consider desirable for identi¬ 
fication purposes. 

F. METHODS OF SAMPLING, INSPECTION AND 
TESTS. 

F-l. Sampling. Samples shall be taken according to 
the procedure described in Federal Specification W-L-791 








of the issue in effect on date of invitation for bids. The 
number and disposition shall be in accordance with the 
terms of the contract. 

F-2. Laboratory Tests. 

F-2a. Unless otherwise specified herein, the following 
tests shall be made in accordance with Federal Specifica¬ 
tion W-L-791 or with the following ASTM specifications, 
or latest revisions thereof. 


TABLE II. 


Test Number 


Test 

Federal 

ASTM i 

Viscosity Index . 

. 911.1 

D567-41 

Gravity . 

. 40.11 

D287-39 

Viscosity . 

. 30.44 

D88-38 

Pour Point . 

. 20.16 

D97-39 

Flash Point. 

. 110.33 

D92-33 

Carbon Residue. 

. 500.14 

D189-41 

Ash. 

. 542.11 

D482-38T 

Sulphur . 

. 520.23 

D129-39 
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212 F-2b. Additional Analyses. The right is fe- 

served to make such additional analyses and te^ts 
as may be directed by the War Department agency Re¬ 
sponsible for the supervision of procurement (see para¬ 
graph H-2) to determine that the oil supplied complies wijth 
all requirements of this specification and those stated 
the contractor in his bid (see paragraph E-4). 


F-3. Qualification Tests. All engine oil procured under 
this specification shall be tested for qualification as followfs: 

F-3a. Unless otherwise specified, the qualification telts 
shall be made in accordance with Table III (see paragraph 
H-l). . 1 
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TABLE HI 


Required when the finished 
engine oil uses an additive 
not previously used in an 
engine oil qualified by the 
Ordnance Department. 

SAE 10 Grade 

1. CRC-Designation-L-4^243 

2. CRC-Designation-L-1-243 

3. CRC-Designation-L-2-243 

4. CRC-Designation-L-3-243 
SAE 30 Grade 

1. CRC-Designation-L-5-243 

2. CRC-Designation-L-4-243 

3. CRC-Designation-L-1-243 

4. CRC-Designation-L-2-243 

5. CRC-Designation-L-3-243 
SAE 50 Grade 

1. CRC-Designation-L-4-243 


Required when the finished 
engine oil uses an additive 
previously used in an en¬ 
gine oil qualified by the 
Ordnance Department. 

SAE 10 Grade 

1. CRC-Designation-L-4-243 

2. CRC-Designation-L-1-243 

3. CRC-Designation-L-2-243 

SAE 30 Grade 

1. CRC-Designation-L-4-243 

2. CRC-Designation-L-1-243 

3. CRC-Designation-L-2-243 


SAE 50 Grade 
1. CRC-Designation-L-4-243 


F-3b. Additional Tests. Engine oil shall be subject to 
such other engine tests, in addition to those listed in Table 
III, as may be prescribed by the War Department agency 
responsible for supervision of the qualification tests (see 
paragraph H-l). 


F-3c. Compatibility. Determination shall be made of 
the compatibility of the engine oil with all other engine 
oils previously procured under this specification (see para¬ 
graph H-l). 

G. PACKAGING, PACKING, AND MARKING FOR 
SHIPMENT. 


G-l. Packaging and packing shall be in accordance with 
U. S. Army Specification No. 100-13 except as given in 
paragraph G-2. 

G-2. Marking. 


k 
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G-2a. Containers. Unless otherwise specified, contain¬ 
ers shall be marked with the symbol number, the Standard 
Army Nomenclature, specification number, name of the 
company and qualification number, as follows: 

24-27578 

213 OE-30 (or 10 or 50) 

OIL, ENGINE, SAE 30 (or 10 or 50) 

U. S. A. Spec. No. 2-104B 
Name of company 
Qualification number 
Date of filling 
Net contents 
Contract number 

G-2a(l). All containers manufactured from teme plate 
shall be lithographed on one side above the marking as 
follows: 

(POISON) 

Not to be used as food container. 

G-2b. Shipments. Shipments shall be marked in ac¬ 
cordance with Specification No. 100-2, or as specified in the 
contract or order. 


H. NOTES 

H-l. The right is reserved to reject any bids on (j)il, 
Engine, which have not been subjected to the required en¬ 
gine tests and found satisfactory. The attention of the 
manufacturers is called to this requirement and they hre 
urged to conduct qualification tests of the oil they propose 
to offer in accordance with this specification. It should be 
noted that a previously qualified product in which any 
change is made in additive or base stock must be qualified 
as a new product. Information as to whether an additive 
has been previously qualified in engine oils may be Ob¬ 
tained from Office, Chief of Ordnance, War Department, 
Washington, D. C. Qualification tests may be conducted 
in any plant or laboratory approved by the Ordnance Be- 
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partment, except the compatibility test and the CRC- 
Designation-L-2-243 test, which will be conducted at 
Armour Research Foundation, Chicago, Illinois. It should 
be understood that the cost of all the qualifying tests are 
to be borne by the prospective supplier regardless of where 
such tests are made. Information as to the procedure for 
the qualification of engine oils under this specification may 
be obtained from the Service Branch, Technical Division, 
Office, Chief of Ordnance, War Department, Washington, 
D. C. 

H-2. Information regarding procurement under this 
specification may be obtained from the Petroleum Branch, 
Office of the Quartermaster General, War Department, 
Washington, D. C. 

H-3. The contracting officer, in making decisions re¬ 
garding compliance with the requirements of paragraphs 
D-l and E-l should be guided by the list of qualified oils 
maintained by the Ordnance Department. 

H-4. The use of this specification, whenever applicable, 
is mandatory on all procuring agencies of the Army. 
NOTICE: When Government drawings, specifications, or 
other data are used for any purpose other than in con¬ 
nection with a definitely related Government procurement 
operation, the United States Government thereby incurs no 
responsibility nor any obligation whatsoever; and the fact 
that the Government may have formulated, furnished, or in 
any way supplied the said drawings, specifications, or other 
data is not to be regarded by implication or otherwise as 
in any manner licensing the holder or any other person or 
corporation, or conveying any rights or permission to 
manufacture, use or sell any patented invention that may in 

anv wav be related thereto. 

• • 

Note: Copies of this specification may be obtained from 
the Office, Chief of Ordnance, W~ar Department, Washing¬ 
ton, D. C. 

For Decision on reconsideration see Appellee’s Exhibit I. 
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Notice of Civil Action Under Section 4915 R. S. 

\ 

A Civil Action under Section 4915 R. S., entitled PETe!r 
A. ASSEFF and THE LUBRI-ZOL CORPORATION v. 
CASPER W. OOMS, COMMISSIONER OF PATENT^, 
Civil Action No. 34,019, involving this application, was 
filed on March 29, 1946, in the District Court of tile 
United States for the District of Columbia. 

W. W. Cochban 
S olicitor. 

March 29,1946. 

246 10-27-41 

421 

1941 

Briefed 

U. S. Patent Office Received Nov 3 1941 Division 64 

CONTENTS ' ! 

1. Application.papers. 

2. Audit A. & Suppl Oath 

Apr. 2,1942 

3. Rejection May 21, 1942 

4. Audit B July 22, 1942 

5. Audit C Nov. 19,1942 

6. Rejection Dec. 23, 1942 

7. Amendt D June 23,1943 

8. Final Rejection Jul 2, 

1943 

9. Appeal 50127 Dec. 31, 

1943 

10. Examiner’s Statement 
Jan. 11, 1944 


20. Decision by Board Apl. 

28, 1945 Remanded tp 
the Exr. 

21. Examiner’s Report 

May 3, 1945 

22. Letter & Affidavit Mat 

14, 1945 

23. Remanded to Exr. May 

25,1945 

24. Examiner’s Report 

Jun. 15, 1945 

25. Applicant’s Reply to 

Report 2 Affidavits ' 
July 16, 1945 
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11. Hearing July 5, 1944-A 

12. Request to Postpone 

Hearing June 14,1944 

13. Hearing Postponed to 

Jan. 24, 1945-B 

14. Brief, Affidavit & Ex- 
hibs. Jan. 24, 1945 

15. Arndt, (not ent.) Jan. 

24, 1945 

16. Remanded to Examiner 

Feb. 28, 1945 

17. Suppl. Ex’ms Stmt. 

Mar. 12, 1945 
IS. Letter March 23, 1945 
19. Reply to Exr’s Suppl. 
Stmt. & Affidavit 
Apr. 14, 1945 


26. Examiner’s Report 

Aug 1, 1945 

27. Decision by Board Oct 

1, 1945 Affm’d 

28. Req. for Recons. & Affi¬ 

davits Oct. 20, 1945 

29. Decision by Board Nov. 

29, 1945* 

30. Notice of Civil Action 

under Sec. 4915 R. S. 
Mar. 29,1946 

35. Not up for Action. 

36. Do not hold abandoned. 
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PLF. APPELLANT’S EXHIBIT 2 


Concentrates sold by The Lubrizol Corp. (up to April] 1, 
1947 J, which are covered by one or more claims of Patent 
Application Serial No. 416,751 


Concentrate No. 

Gallons 

Sold 

Average Cone, 
in Treated oil 

Estimated Gallo; 
of Treated Oil 

263 

22,665 

13.0% 

174,346 

725V 

5,695 

3.5 

162,714 

726 

1,872 

3.5 

53,485 

727 

232,062 

3.5 

6,630,342 

732 

116,453 

2.0 

5,822,650 

735 

12,461 

4.5 

276,911 

737 

52,775 

10.0 

527,750 

738 

12,586,095 

(est.) 5.0 

251,721,900 

739 

96,331 

1.0 

9,633,100 

740 

22,571 

1.5 

1,504,733 

741 

371,963 

2.0 

18,598,150 

743 

697,476 

2.0 

34,873,800 

745 

6,096 

5.0 

121,920 

746 

1,259,046 

5.0 

25,180,920 

748 

20,101 

3.0 

670,033 

KS/ae 

5/16/47 


Total 

355,952,754 

i 

1 

i 

i 

i 


PLF. APPELLANT S EXHIBIT 3 


Filed 
Dec. 9, 1947 
Harry M. Hull, Clerk 

Petroleum Administration for War 

Washington 25, D. C. 

In .Reply Refer To: 

Rfg-34l':2-CAM 

MAR 16 1945 


Mr. T. L. Holland, Vice President, 

The Lubri-Zol Sales Corporation, 

Euclid Station, 

Cleveland 17, Ohio. 

Subject: Lubricating Oil Additives 
Dear Mr. Holland: 

In connection with your recent request, we are listing 
below the contributions made by your company to the 
military lubricating oil program: 

1. Universal Gear Lubricant Additives 

Ail gear lubricants used by the Army and Navy 
for mobile ground equipment are covered by Fed¬ 
eral Specification W-L-761 and U. S. Army Spec¬ 
ification 2-105, each of which requires the use of 
a chemical additive. Since the beginning of the 
war, the Lubri-Zol Sales Company has supplied 
additives for over 80% of the total gear lubricants 
used by the Army and Navy. It is also true that 
the plant capacity of the Lubri-Zol Corporation 
represents 80% of the total U. S. capacity to 
manufacture approved gear lubricant additives. 
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2. Heavy Duty Motor Oil Additives 

All motor oils used by the Army for mobile 
ground equipment must be qualified under U. |S. 
Army Specification 2-104b. A chemical additive 
is required to meet the qualification test. Since 
the beginning of the war, the LubriZol Sales Com¬ 
pany has supplied chemical additives for more 
than '50% of the heavy duty motor oils used by 
the U. S. Army. 

Critical chemicals, particularly petroleum sulfonates and 
chlorinated paraffin, have been and are being allocated 
each month to Lubri-Zol for the production of gear lubri¬ 
cant and heavy duty oil additives. 

Military demands for universal gear lubricants and heayy 
duty oils are higher than ever before, and it is essential 
that the Lubri-Zol Corporation maintain and even increase 
the production of additives required in the 
cants. 

Sincerely yours, 

W. R. Argyle, 

Associate Director 


above 


of Refining. 
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PLF. APPELLANT'S EXHIBIT 13 

Comparing the Effect of the Compounds Claimed b ^ 
Asseff With the Corresponding Benzenoid 
Compounds 

Chevrolet L-4 Tests 
Composition A. 

98.16% Texaco S. A. E. 30 Motor oil 
.84% Zinc salt of di-tertiary-amy 1-cyclohexyl) c 
thiophosphate 

1.00% Calcium petroleum sulphonate 
Composition B. 

98.16% Texaco S. A. E. 30 Motor oil 
.84% Zinc salt of di-tertiary-amyl-phenyl) 
dithiophosphate 

1.00% Calcium petroleum sulphonate 


Bearing loss in grams: 

A 

Bi 

at 16 hours . 

.030 

.051 

at 36 hours . 

.103 

.407 

at 44 hours . 

.373 

.5^4 

Detergency rating at 44 hours: 

overall rating . 

. 89.7 

88.3 

piston rating . 

Lauson Engine Tests 

. 9.2 

8.9 


Composition C 

98.00% Texaco S. A. E. 30 Motor Oil 
1.00% Zinc di(dicapry 1-cyclohexyl) dithiophosphate 
1.00% Calcium petroleum sulphonate 

Composition D 

98.00% Texaco S. A. E. 30 Motor oil 
1.00% Zinc di-dicaprvl-phenyl) dithiophosphate 
1.00% calcium petroleum sulphonate 


I 







2o4 


Composition 

C 


% Ring Bear- 
Piston No. Rings Groove ing 


Honrs Cleanliness 

Stuck 

Filling 

Loss 

30 


.... 



60 

A— 

0 

0 

11 

90 

A— 

0 

0 

15 

120 

A— 

0 

0 

17 

150 

A— 

0 

0 

24 

ISO 

A— 

0 

0 

29 

210 

B 

0 

5 

32 

240 

B 

0 

5 

39 

30 


— ... 



60 

A— 

0 

5 

25 

90 

A— 

0 

20 

35 

120 

A— 

0 

60 

42 

150 

B 

0 

60 

55 

ISO 

B 

0 

95 

80 

210 

B 

0 

100 

99 

240 

B 

0 

100 

118 
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ricating Oil Compositions. 
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Specification 

1 To All Whom It May Concern: 






Be it known that we, Elmer William Cook and 
William D. Thomas, Jr., citizens of the United States and 1 
residents of New York, New York County, New York and 
Stamford, Fairfield County, Connecticut, respectively, have 
invented certain new and useful improvements in 

Crankcase Lubricating Oil Compositions 
of which the following is a specification: 

This invention relates to lubricating oil of the type 
known as crankcase oils; i.e., hydrocarbon oils of relatively 
low viscosity and pour point such as are used in the crank¬ 
cases of internal combustion engines. More particularly, 
the invention relates to the newer classes of crankcase oils 
for truck, bus, airplane and marine gasoline and diesel 
engines of the type known as ‘‘heavy duty” oils, which 
contain added chemicals that increase their effective serv¬ 
ice life under heavy operating conditions. A principal ob¬ 
ject of the invention resides in the provision of a crank¬ 
case lubricant of this type containing a class of compound 
having both detergent and anti-oxidant properties, whereby 
the formation of hard sludge deposits is inhibited. A furth¬ 
er object resides in the provision of an inhibitor of this 
class which is of the metal salt type, but which has little 
or none of the undesirable oxidizing action on hydrocarbon 
oils that is a characteristic of many metal salt inhibitors. 

We have discovered that the above and other objects are 
accomplished when oil-soluble heavy metal salts of dithio- 
phosphoric acid esters are added to crankcase oils in rela¬ 
tively small amounts; i.e. in concentrations of about 0.1% 
to 3% of the heavy* metal salt, based on the weight of the 
oil. We have found that these compounds are excellent de¬ 
tergents for the prevention of sludge deposits in the en¬ 
gine, and that they also possess extremely important non¬ 
oxidizing or antioxidant properties when compared with 
other metal salt detergents that have previously been used. 
Thus, for example, the oxygen uptake of a sample of para- 
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ffin base crankcase oil containing 0.3% of barium 
2 diamyl dithiophosphate was 300 cc. when blown with 
a stream of oxygen at 170° C. for 24 hours in a glass 
system. The coresponding figure for the same oil contain¬ 
ing no detergent oi; other addition agent was 280 cc. whjile 
another sample containing 0.2% of barium naphthenatej a 
conventional detergent, was 525 cc. 

Our invention in its broader aspects therefore consists 
in the addition to lubricating oils of the type of hydrocar¬ 
bon crankcase oils of a heavy metal salt of a dithioph(j>s- 
phoric acid ester, either alone or in admixture with otlpr 
ingredients, in amounts sufficient to exert sludge dispens¬ 
ing properties under heavy duty service conditions l^ut 
without substantial increase in oxygen absorption and con¬ 
sequent sludge formation in the oil. The formation of 
sludge in crankcase oils is intimately related with the pro¬ 
duction of corrosive oxidation products of the type of Or¬ 
ganic acids, and analytical determination of these decom¬ 
position products is usually accomplished by measuring tjhe 
naphtha insoluble fraction of the oxidized oil. This featiire 
of our invention can therefore be expressed by stating 
that the heavy metal salts in question do not increase the 
naphtha-insoluble value of the oil, and in fact these cop- 
pounds usually bring about a marked reduction in this 
value. The importance of this property in our new deter¬ 
gents will now be explained. 

The constant increase in the power output of internal 
combustion engines during the past few years has imposed 
increasingly severe requirements on the crankcase oils 
therein. The operating temperatures are higher and there¬ 
fore the lubricating oils decompose more rapidly, forming 
complex and objectionable oxidation and decomposition 
products. Under the high temperature conditions obtain¬ 
ing in the engine these decomposition products polymerize 
to form lacquer-like deposits on and between the moving 


parts, causing these parts to stick. Even larger quantities 
of polymerization products remain dispersed in the partly 
oxidized crankcase oil, and are rapidly precipitated in the 
form of sludges when the engine cools or when fresh oil 
is added to the engine. These precipitated sludges become 
caked on the heated metal surfaces and cut down the effec¬ 
tive life of the engine. 

3 A number of oil-soluble detergents of the type of me¬ 
tallic soaps, phenolates and alcoholates have been 
proposed and used in crankcase oils to dissolve or disperse 
the sludge and prevent lacquer deposits and stuck piston 
rings. Unfortunately, however, the great majority of these 
detergent substances increase the rate of oil oxidation in' 
a manner somewhat analogous to the accelerating action of 
the various metallic soaps or “driers” on the oxidation of 
varnish films, and their presence results in an increased 
concentration of acidic oxidation products in the oil. In¬ 
creased quantities of these acidic oxidation products in the 
oil creates in turn an even more serious difficulty, for they 
attack and corrode the alloy connecting rod bearings that' 
have replaced the conventional babbitt bearings to a great' 
extent in internal combustion engines. Copper-lead alloy 
bearings are perhaps the most widely used bearings at 
present, but silver-cadmium, nickel-cadmium and other 
bearings of this type are also used, and all these bearings 
are rapidly attacked by the acidic oxidation products. 

The importance of our present invention is apparent from 
the foregoing discussion. We have found a class of addi¬ 
tion agents for crankcase oils which are not only excellent 
detergents to prevent the accumulation and deposition of 
sludges on the metal surfaces of the engine, but which have 
no accelerating action on the oxidation and subsequent poly¬ 
merization of the oil and actually reduce the amount of free 
acids therein. In other "words, we have discovered that 
small quantities of oil-soluble heavy metal salts of dithio-’ 
phosphoric acid esters, when present in a crankcase oil, will 



effectively prevent the deposition of insoluble sludges while 
also inhibiting to a marked extent the oxidation of the cjil. 

It is interesting to compare the results obtained 
4 by the the incorporation of small amounts of tfce 
heavy metal salts of dithiophosphoric acid esters Jin 
crankcase oils with the action of mixtures of dissimilar 
chemicals that have been added to oils in an attempt to 
accomplish the same purpose. Detergents such as calchim 
stearate, calcium naphthenate and the like have previously 
been used in admixture with anti-corrosion agents suph 
as triphenvl phosphite and sulfurized sperm oil that have 
no detergent properties. Although each of these two classes 
of materials will perform its function in a lubricating cj>il 
the two separate chemicals do not cooperate to produce 
a satisfactory anti-corrosion and detergent action wh^n 
used together. The function of a corrosion inhibitor is to 
cover the bearings and other corrodable metal surfaces 
of the automobile engine with a passivating film that pre¬ 
vents corrosion of the metal by the organic acids and other 
corrosive oxidation products in the oil. On the other hand 
a sludge inhibitor or detergent, as its name implies, oper¬ 
ates to remove adhering solids from the metal parts j)f 
the engine and thus to produce a clean metal surface. Con¬ 
sequently, the use of a corrosion inhibitor in admixture 
with the detergents heretofore employed has proven to lj)e 
ineffective over any extensive period of time, as each chem¬ 
ical tends to offset the action of the other. 

As has been stated, our invention in its broader aspects 
includes the addition to crankcase oils of small amounts qf 
any heavy metal salt of an ester of dithiophosphoric acjd 
that is soluble therein. We have discovered that the dithij> 
phosphoric acid diesters of alcohols of the aliphatic, aro¬ 
matic and cycloaliphatic series will form heavy metal salts 
that are soluble in crankcase oils to the extent of at lea$t 
0.1—3% when each alcohol radical contains at least 5 car¬ 
bon atoms. For reasons that subsequently will be ex- 
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plained, our preferred detergents are the heavy metal 
salts of dialkyl dithiophosphates in which each alkyl group 
contains S, 10, 12, 14 or more carbon atoms, although good 
results have been obtained with heavy metal salts of di¬ 
cyclohexyl and diaryl dithiophosphates. Moreover, we have 
succeeded in incorporating substantial amounts, even 
greater than 3%, of barium and other heavy metal 
5 salts of the lower dialkyl dithiophosphates such as 
those of propyl, butyl and amyl alcohol into lubri¬ 
cating oils by first admixing or dissolving them in metal 
salts of 2,4—diamylphenol sulfides having the formula 

(C 5 H„ ) 5 C 6 H 2 ( OM ) .S. ( MO ) CeH s . ( C 5 Hu ) * 

in which each M may be a monovalent metal or the two 
M’s may represent one atom of a divalent metal. Obvious¬ 
ly salts of other 2,4—dialkylphenol sulfides such as those 
containing from 5-21 carbon atoms in one or more of the 
alkyl groups may be employed for the same purpose as is 
pointed out in our patent No. 2,249,626 dated July 15, 1941. 

Although dithiophosphate ester salts of any heavy metal 
may be used in practicing our invention we prefer to em¬ 
ploy the salts of zinc, cadmium, aluminum, tin, and lead 
and particularly the salts of the alkaline earth metals 
which are magnesium, calcium, barium and strontium. The 
salts of the above group of metals with dithiophosphoric 
acid esters are sufficiently oil-soluble to present no serious 
difficulties in practicing the invention, and they all possess ( 
excellent detergent properties. While similar detergent 
properties are possessed by salts of heavy metals other 
than those Listed above, w’e are awrare of no advantages to 
be obtained by their use. On the other hand, the alkaline 
earth metal salts are particularly advantageous both be¬ 
cause they are quite soluble in hydrocarbon oils and in¬ 
soluble in water and because they possess outstanding de¬ 
tergent properties. 
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The dialkyl esters of dithiophosphorie acid, when used 
in the form of their heavy metal salts, constitute the pre¬ 
ferred class of compounds for use in practicing our [in¬ 
vention, as these dialkyl esters possess excellent detjer- 
gent properties. This is particularly true of the dioctyl 
and dilauryl esters of dithiophosphorie acid which, when 
used in the form of their alkaline earth metal salts, hre 
the outstanding members of the class in question, 'ihe 
results obtainable with small amounts of these compounds 
are shown in the following examples as illustrative of ihe 
invention as a whole, and it will be noted that in all ca^es 
the naphtha-insoluble value of oils containing them| is 
much lower after the test period than the corresponding 
values for the untreated oils. 

6 Although crankcase oils under service conditions 
will contain only small amounts of the heavy metal 
salts of the present invention, it should be understood 
that for commercial reasons the appended claims are pot 
limited to hydrocarbon oils containing such small quanti¬ 
ties except where such limitations actually appear in jhie 
claims. It is an important advantage of the invention that 
the preferred heavy metal salts included therein are ex¬ 
tremely soluble in hydrocarbon oils, and that stock solu¬ 
tions of high concentration can be prepared for storage 
and shipping. The barium, calcium and other alkaline 
earth metal salts of dioctyl and dilauryl dithiophosphates, 
for example, are soluble in ordinary 10-W grade lubricat¬ 
ing oil to the extent of 50-80% at 25° C., and strong solu¬ 
tions of this order of concentration may readily be pre¬ 
pared and shipped to oil refineries and other distribution 
centers for blending with lubricating oils in the small pro¬ 
portions needed for use. 

The invention will be further illustrated in detail by phe 
following specific examples, which present results obtained 
with representative heavy metal salts of dialkyl and diaryl 
dithiophosphates. It should be understood, however, tpat 
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the invention in its broader aspects is not limited to these 
examples, and that the results set forth therein are there¬ 
fore to be regarded as indicative of similar advantages 
obtainable by the invention as a whole. 

Example 1 

Two samples of solvent refined Pennsylvania (paraffin 
base) lubricating oil of 10-W grade were subjected to the 
Underwood oxidation test with and without the addition 
of detergents. This test consists in heating 1500 cc. of the 
oil under test to 325° C. and continuously spraying a por¬ 
tion of the heated oil against a 2”xl0” freshly sanded 
copper strip and two freshly sanded bearings to be tested 
for corrosion for five hours while permitting free circula¬ 
tion of air through the apparatus. Samples of the oxidized 
oil were then examined for specific gravity, neutralization 
number, and naphtha insoluble and the bearings under 
test were weighed to determine loss by corrosion. The 
results were as follows: 

Table I 




1 

A.P.I. 

Naphtha 

Bearing 

Neut. 


Gravity Insolubles 

O' 

Loss-Mg 

No. 



✓ o 

Ag-Cd-Cu-Pb 


Sample #1 






Oil (Initial A-P.L Gravity=31.1) 

24.5 

0.28 

973 

82.4 

9.41 

Oil ■+■ (X2^c Barium dilauryl dithiophosphate 29.6 

0 

1 

0.3 

1.26 

Oil -v 0-2 Calcium stearate 

23.1 

0.62 

996 

124 

11.90 

Sample #2 






Oil (Initial A-P.L Gravity=30.4) 

27.1 


411 

46 


Oil + 0-1 Sr Iron naphthenate 

21.9 


940 

32 


(0-l^r Iron naphthenate 






Oil ■+■ (0.49* Barium dilauryl dithiophosphate 






29.9 

0 

IS 

2 



Iron naphthenate is known to be a powerful promoter 
of oxidation and decomposition in lubricating oils. Com¬ 
pounds similar to this substance are usually present in en¬ 
gines containing oxidized oil as a result of the attack on 
the metal by the acidic oxidation products. The effective¬ 
ness of the heavy metal salts of dithiophosphoric acid 
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esters in overcoming the decomposition caused by irbn 
salts of naphthenic acids is another important advantage 
of the present invention. 

Example 2 

Another widely used test for accelerated oxidation in 
crankcase oils is known as the Catalytic Indiana test. 
The apparatus ocnsists of a constant temperature bath 
maintained at 341° F. in which a number of large glass 
test tubes are immersed. 300 cc. samples of the oil under 
test are poured into these tubes and air at the rate of 10 
liters per hour is bubbled through the oil. In order to Re¬ 
produce the conditions existing in the crankcase of an En¬ 
gine weighed strips of copper-lead alloy are suspended in 
the oil samples. As metallic surfaces, particularly copper, 
greatly accelerate the rate of oxidation and decomposition 
of the oil in the presence of oxygen this is an important 
factor in the test. Bearing corrosion rates can also be 
determined by again weighing the strips after 70 hours im¬ 
mersion, which is the usual test period. 


Heavy metal salts of representative dithiophosphoric 
acid esters were tested against crankcase oils of standard 
domestic types by the above procedure, with the following 
results: 

8 Table II 

Oil Base Stock, Solvent Extracted Pennsylvania Oil , 

10-W Grade 


Oil 

Oil -f 0.3% Barium dicapryl dithiophosphate 
Oil -f- 0.3% Barium di-n-octyl dithiophosphate 
Oil + 0.3% Barium dilauryl dithiophosphate 
Oil + 0.3% Barium dioctadecyl dithiophosphate 
Oil + 0.3% Barium di (p-tert-amylphenyl) di¬ 
thiophosphate 

Oil + 0.3% Barium di( 2,4 diamylphenyl) di¬ 
thiophosphate 

Oil + 0.3% Zinc dibutyl dithiophosphate 
Oil -f 0.4% Zinc dilauryl dithiophosphate 


A.P.I. Naphtha Bearing Neut. 

Gravity Insol- Loss-Mg No. 

Oxidized ubles Cu-Pb 

Oil % 

23.5 17.47 215 4.63 

27.3 3.02 416 3.19 

27.6 1.83 +10 3.38 

27.4 1.43 + 7 3.50 

26.9 2.72 1 4.13 

27.7 2.32 +2 2.95 

27.3 2.02 +10 8.24 

+ 
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WHAT WE CLAIM IS: 

9 1. A lubricating oil composition containing a 

heavy metal salt of a ditliiophosphoric acid ester in 
amounts sufficient to exert sludge dispersing properties 
under heavy duty service without increasing the naphtha- 
insoluble value of the oil.* 

2. A lubricating oil composition containing a heavy 
metal salt of an alkyl dithiophosphate in amounts sufficient 
to exert sludge dispersing properties under heavy duty 
service without increasing the naphtha-insoluble value of 
the oiL* 

3. A lubricating oil composition containing an alkaline 
earth metal salt of an alkyl dithiophosphate in amounts 
sufficient to exert sludge-dispersing properties under heavy 
duty service without increasing the naphtha-insoluble value 
of the oiL* 

4. A lubricating oil composition containing a heavy 
metal salt of a dithiophosphate ester of the formula 

“RO S~ 

\ " 

P 

R,0 ' X S— M 

- -X 

in which R and Ri are members of the group consisting 
of alkyl and cycloalkyl radicals containing at least five 
carbon atoms and aryl radicals, M is a heavy metal and x 
is the valence of M, said salt being present in amounts 
sufficient to exert sludge dispersing properties under heavy 
duty service without increasing the naphtha-insoluble value 
of the oil.* 

5. A crankcase oil having dissolved therein a heavy 
metal salt of a dithiophosphate ester of the formula 
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RO S 

x p" j 

RjO X ^ S-L M 

in which R and Rj are members of the group consisting 
of alkyl and cycloalkyl radicals containing at least five car¬ 
bon atoms and aryl radicals, M is a heavy metal and x is 
the valence of M, said salt being present in amounts suffi¬ 
cient to exert sludge dispersing properties under hea^y 
duty service without increasing the naphtha-insoluble value 
of the oil.* 

6. A hydrocarbon crankcase oil having dispersed 
10 therein an alkaline earth metal salt of a dithiophos- 
phate ester of the formula 


P E 
RjO ^ X S— 2 

in which R and R’ are members of the group consisting 
of alkyl and cycloalkyl radicals containing at least five car¬ 
bon atoms and aryl radicals and E is an alkaline earth 
metal.* 

7. A crankcase oil according to Claim 6 in which E is 
barium. 


8. A hyprocarbon crankcase oil having dispersed there¬ 
in a heavy metal salt of a dialkyl dithiophosphate in which 
each alkyl group contains at least four carbon atoms, sajid 
salt being present in amounts sufficient to exert sludge 
dispersing properties under heavy duty service without 
increasing the naphtha-insoluble value of the oil.* 

9. A hydrocarbon crankcase oil having dispersed there¬ 
in an alkaline earth metal salt of a dialkyl dithiophosphate 

* And also containing a metal salt of a 2,4-dialkylphenol sulfide. 
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in which each alkyl group contains at least four carbon 
atoms, said salt being present in amounts sufficient to exert 
sludge dispersing properties under heavy duty service 
without increasing the naphtha-insoluble value of the oil.* 

10. A crankcase oil according to Claim 9 in which the 
alkaline earth metal is barium. 

11. A hydrocarbon crankcase oil having dispersed 
therein an alkaline metal salt of dilauryl dithiophosphate 
in amounts sufficient to exert sludge dispersing properties 
under heavy duty service without increasing the naphtha- 
insoluble value of the oil.* 

12. A hydrocarbon crankcase oil containing barium di¬ 
lauryl dithiophosphate in amounts of at least 0.1% and not 
more than 3%. 

13. A hydrocarbon crankcase oil having dispersed 
therein an alkali metal salt of dioctvl dithiophosphate in 
amounts of at least 0.1% and not more than 3%. 

In Witness Whereof, We have hereunto subscribed 
11 our names this 19th day of June 1941. 

Elmer William Cook 
William D. Thomas, Jr. 

• Said oil also containing a divalent metal salt of 2,4-dialkylphenol 
sulfide. 
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This Invention relates to a new and useful 
composition of matter and involves a composi¬ 
tion comprising a hydrocarbon oil and a new 
combination of stabilizing Ingredients. More 
particularly the Invention pertains to a viscous 
hydrocarbon oil containing a metal phenate and / 
a salt of a substituted acid of phosphorus. 

The production of improved hydrocarbon oils'' 
and particularly of lubricating oils having de¬ 
sired characteristics has been the subject of ex¬ 
tensive research and Investigation In recent 
years. Generally speaking, the compounding of 
hydrocarbon oils to obtrln desired characteris¬ 
tics involves empirical phenomena, and the ac¬ 
tion of untested combinations of different types 
of compounding agents cannot be predicted. ' 
A characteristic which been the subject 
of extensive investigation Is the tendency of hy¬ 
drocarbon oils to deteriorate or partially decom¬ 
pose and oxidize when subjected to high tem¬ 
peratures. This deterioration Is evidenced by 
the deposition- of adhesive deposits on hot metal 
surfaces over which the hydrocarbon oil may 
flow. It Is Important that resistance to such 
deterioration be Imparted to hydrocarbon oils, 
particularly to lubricating oils. In order that such 
compositions may be relatively free from the 
tendency to form such deposits even under high 
temperatures and severe operating t-nn^mnnc , 
30 A direct result of this type of deterioration dur¬ 
ing lubrication of Internal combustion f^ n er. 
such as engines of the Diesel type. Is the tend¬ 
ency of the oil to cause or permit the gHrv-tny 
of piston rings. 

35 The crankcase lubricant In Internal combus¬ 
tion engi n es Is subjected to extremely severe 
operating conditions and in engines of the Diesel 
type the lubricant encounters In the piston ring 
zone temperatures of from appro ximately 425* 

4 0 to 650* F. and pressures from oxidizing com¬ 
bustion gases as high as 750 to 1150 pounds per 
square Inch. The present Invention is directed 
to the Improvement of hydrocarbon lubricating 
oils by imparting thereto Increased resistance 
to deterioration by heat at high temperature lev¬ 
els in the order of those above mentioned. It 
has been discovered that hydrocarbon lubricat¬ 
ing oils containing both a metal phenate and a 
salt of a substituted acid of phosphorus have a 
number of highly desirable prop erti es im¬ 
prove the lubrication and operation of i ntern*! 
combustion e ngines . More particularly, it has 
been discovered that a lubricating oil contain¬ 
ing this combina tion of in gredient# permits 
65 longer periods of operation of engines without 
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the necessity of major overhauls heretofore oc¬ 
casioned by stuck piston rings, wear of pistons 
and cylinder walls, or. In some Instances, cor¬ 
rosion of bearing metal alloys, j 

The broader, aspects of the Invention involve 5 
the discovery that salts of substituted acids of 
phosphorus In general and metal phenates In 
particular cooperate to give newjresults In hy¬ 
drocarbon oil compositions. Hydrocarbon oils 
containing this combination of ingredients have 10 
greater stability under various operating condi¬ 
tions than do oils containing either one of these 
types of ingredients alone. For example, the 
same stability Is not obtainable with 1% of a 
metal phenate or with 1% of a salt of a sub- 15 
stituted acid of phosphorus In a lubricating oil 
as is obtained with Vt% of the phenate and 
Va% of the metal phosphate In the same lubri¬ 
cating oil. Although It has been discovered 
that salts of substituted acid of phosphorus In £0 
general cooperate with the phenates in the / 
above unpredictable manner, the mechanism of 
this cooperation has not been established and 
the Inventors therefore refrain from any at¬ 
tempted explanation of the phenomena ob¬ 
served. 

Although the broader aspects of the Invention 
are not so limited. It Is preferred to utilise in 
combination with metal phenates heavy metal 
salts of substituted adds of phosphorus and still 
more specifically, alkaline earth salts like cal¬ 
cium salts of said adds In hydrocarbon lubri¬ 
cating oils. It Is to be understood, however, 
that sodium, potassium and ammonium salts 
are not precluded and are effective for seme 
purposes in the Invention. 

Metal phenates, which may be added to hy¬ 
drocarbon oils such as mineral lubricating oils 
to provide one component of the [new composi¬ 
tion of matter herein claimed, comprise the al¬ 
kali, alkaline earth, and other metal 
Examples of such metal phenates are sodium 
phenates. potassium phenates, beryllium phen¬ 
ates. calcium phenates, strontium phenates. 
barium phenates. magnesium phenates. xinr 
phenates, cadmium phenates. and aluminum 
phenates. 

The metal phenates are preferably formed 
from high molecular weight phenols of the type 
formula: 

OH 
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In which *, v. w. x. v are selected from the 
gr ou p r*ir>«i«tiny of hydrogen, hydrocarbon, oxy, 
ar»< hydroxy radicals. The phenol preferably 
py«n»»tTx at least one alkyl group having more 
5 four carbon atoms. The term “hydro¬ 

carbon radicals" used In the above connection 
is Intended to Include alkyl, aryl, alkaryl. aralkyl. 
and cyclic non-benzenold groups; and the term 
“oxy radicals" refers to a group in which the 
10 h y d r ogen of a hydroxy radical has been re¬ 
placed by esterification, neutralization, or the 
irfre Although phenols containing at least one 
alkyl substituent are preferred, the invention 
does not preclude compounds cont ai ning no alkyl 
y- groups and embodies the substitution of aryl, 
alkaryl. aralkyl, and cyclic non-benzenoid groups 
as well as conjugated rings In the aromatic 
nucleus to which the phenolic hydroxy group Is 
directly a tt a ched . 

oq Examples of specific metal phenates which may 
be utilized comprise sodium lauryl phenate, so¬ 
dium cetyl phenate. calcium lauryl phenate. cal¬ 
cium cetyl phenate. calcium dl-(amyl) phenate. 
calcium heptyl phenate. calcium p-tertiary amyl 
2 s phenate. calcium monochloramyl phenate. cal¬ 
cium p-cycJohexanol phenate. aluminum lauryl 
phenate. aluminum cetyl phenate. aluminum di- 
(cdyl phenate). magnesium cetyl phenate. bari¬ 
um cetyl phenate. calcium cetyl eresylate. 

The metal phenates of this invention may be 
p r epared by any suitable method. For example, 
the alkyl phenols may be obtained by alkylation 
of the phenols with an olefin or an olefin poly¬ 
mer. such as dl-. tri-. and tetra-butylenes or di-. 
tri-. and tetra-iso-butylenes. in the presence of 
sulfuric arid. The alkylated phenol may then 
be reacted with the proper metal or metal ion 
or the sodium salt of the alkyl phenol may be 
reacted with the appropriate metal Ion to ob- 
40 tain the desired salt. Thf preparation of the 
metal phcaatcs comprises no part of this Inven¬ 
tion and may be effected by those skilled in the 
art without undue difficulties. 

Salts of substituted adds of phosphorus which 
45 may be added to hydrocarbon oils such as min¬ 
eral lubricating oils to provide the second com¬ 
ponent of the new composition claimed herein 
comprise metal salts of substituted oxy-acids of 
phospoorus and pr ef er a bly salts of metals select- 
50 ed from gro ups n. m. IV. and VI of Mendetyeev’s 
Periodic Table of the Elements. Specific exam¬ 
ples of such metals are aluminum, roirfirm , bar¬ 
ium. strontium, chromium, md magnesium. 
Salts of iron, cohalt, nickel, tin. zinc, and lead 
55 comprise additional examples of compounds fall¬ 
ing within the broader aspects of the Invention. 
Ammonium salts of substituted adds of phos¬ 
phorus are not precluded from the broader scope 
of the inve nti on and may be utilized. 

SO The salts of the substituted adds of phos¬ 
phorus i n vo l ve d herein are preferably formed 
from subs t ituted oxy-adds of pentavalent phos¬ 
phorus of the following type formulae: 

OK OR 

65 / \ / 

O—P—OH or 0=P—or 

\h \h 

w h ere R and R' may be alkyl, aryl, alkaryl. aral¬ 
kyl. or cyclic non-be nz en ol d radicals. Substi- 
10 toted phosphoric adds containing at least twelve 
carbon atoms are preferred, but where the salts 
are sufficiently soluble in ol adds containing 
fewer carbon atoms may be utilized. Examples 
of preferred type adds are alkyl or alkaryl sub- 
75 tCtute d phosp h o ri c adds having at least twelve 


carbon atom.* in the molecule. However, it is 
to be understood that the broader aspects of the 
invention lndude other types of substituted oxy- 
adds of phosphorus containing more than twelve 
carbon atoms. Additional examples of substl- 5 
tuted oxy-adds of phosphorus which may be 
used In forming the metal salts of the present in¬ 
vention are as follows: 


OH 

R-/ 

i X OH 




OH 


OR 


pboepbonic ac>U 


mouo-estrr of pbospbonlc ecM 


10 


15 


. R 

P—OH phospbonic erkl 

20 

In all of the above formulae R and R' may be 
alkyl, aryl, alkaryl. aralkyl, or cyclic non-ben- 
zenold groups, which in turn may be pure hydro¬ 
carbon constituents or oxygenated hydrocarbons 
such as alcohols, ketones, esters, and ethers, or 25 
hydrocarbons containing substituted constitu¬ 
ents such as halogens (chlorine, bromine, iodine), 
amino, or nltro-substituents. Likewise R may 
be an oil-soluble heterocyclic constituent, e. g.. a 
nitrogen ring containing radical. 30 

In general, metal salts of substituted deriva¬ 
tives of oxy-adds of phosphorus such as phos¬ 
phorus add. HjPOj: hypophosphoric add. 
HaPOi: orthopheephoric add, HaPO«: pyrophos- 
phorlc add, HcPrOr; fall within the broauest as- 35 
pects of the invention. By “substituted" or “sub¬ 
stituted derivatives of” adds of phosphorus 
whenever used herein, it is Intended to designate 
adds containing an organic group of the type 
previously listed. 1 . e.. alkyl, aryl, alkaryl, aralkyl. 40 
or cyclic non-benzenoid groups. The organic 
groups may be either directly attached to the 
phosphorus atom of the compound or attached 
thereto through an Intervening atom such as oxy¬ 
gen. 'The term "oxy-adds of phosphorus” is in- 45 
tended to designate throughout the specification 
and claims adds of phosphorus in which only 
an oxygen atom may intervene between the hy¬ 
drogen and phosphorus atoms. 

The preferred adds are substituted orthophos- 30 
pboric adds and the preferred salts comprise the 
aluminum, caldum. barium and chromium salts 
of these adds. Examples of such salts are alu¬ 
minum lauryl phosphate, aluminum cetyl phos¬ 
phate, aluminum oetadecyl phosphate, aluminum 35 
“spermol" phosphate, aluminum oleyl phosphate, 
aluminum “spermenyl” phosphate, ■ aluminum 
(cetyl phenyl) phosphate, aluminum di-(amyl- 
phenyl) phosphate, aluminum naphthenyl phos¬ 
phate. caldum lauryl phosphate, caldum cetyl 00 
phosphate, caldum oetadecyl phosphate, caldum 
“spermol” phosphate, caldum oleyl phosphate, 
caldum “spermenyl" phosphate, caldum (cetyl 
phenyl) phosphate, caldum dl-(amylphenyl) 
phosphate, eairfum naphthenyl phosphate, ehro- 
mlum lauryl phosphate, chromium cetyl phos¬ 
phate. chromium oetadecyl phosphate, chromium 
“spermol” phosphate, chromium oleyl phospha te , 
chromium “spermenyl" phosphate, chromium 
(cetyl phenyl) phosphate, chromium dl-(amyl 70 
phenyl) phosphate, chromium naphthenyl phos¬ 
phate, barium lauryl phosphate, barium cetyl 
phosphate, barium oetadecyl phosphate, barium 
“spermol" phosphate, barium oleyl phosphate, 
barium “spermenyl" phosphate, barium (cetyl 75 
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phenyl phosphate, barium dl- (amyl phenyl) phos¬ 
phate. and barium naphthenyl phosphate. 

Additional examples of salts within the scope 
of the Invention are: Aluminum dl-cyclohexanyl 
5 phosphate, aluminum dl-stearo-glyceryl phos¬ 
phate. aluminum tetra-chloro-octadeeyl phos¬ 
phate. aluminum dl-(6-chloro. 2-phenyl phenyl) 
p h osp h ate, aluminum dl-(3-methyl. 4-chloro 
phenyl) phosphate, calcium dl-cyclohexanyl 
10 phosphate, calcium dl-stearo-glyceryl phosphate, 
calcium tetra-chloro-octadecyl phosphate, cal¬ 
cium dl-(6-chloro, 2-phenyl phenyl) phosphate, 
calcium dl-(3-methyl, 4-chloro phenyl) phos¬ 
phate. chromium dl-cyclohexanyl phosphate. 
15 chromium dl-stearo-glyceryl phosphate, chromi¬ 
um tetra-chloro-octadecyl phosphate, chromium 
dl-(6-chloro. 2-phenyl phenyl) phosphate, chro¬ 
mium dl-(3-methyl. 4-chloro phenyl) phosphate, 
magnesium dl-cyclohexanyl phosphate, magnesl- 
20 urn dl-stearo-glyceryl phosphate, magnesium 
tetra-chloro-octadecyl phosphate, magnesium dl- 
(6-chloro. 2-phenyl phenyl) phosphate, magne¬ 
sium dl-(3-methyl. 4-chloro phenyl) phosphate, 
magnesium lauryl phosphate, magnesium cetyl 
25 phosphate, magnesium octadecyl phosphate, 
magnesium "spermor phosphate, magnesium 
oleyl phosphate. magnesium "spermenyl” phos¬ 
phate. magnesium cetyl phenyl phosphate, mag¬ 
nesium dl-(amylphenyl) phosphate, magnesium 
30 naphthenyl phosphate, barium dl-cyclo-hexanyl 
phosphate, barium dl-stearo-glyceryl phosphate, 
barium tetra-chloro-octadecyl phosphate, barium 
di-(6-chloro, 2-phenyl phenyl) phosphate, and 
barium dl-( 3-methyl. 4-chloro phenyl, phosphate. 
35 The substituted oxy-adds of phosphorus uti¬ 
lized In the present invention may be prepared by 
methods known in the art. For example, a mix¬ 
ture of a higher alcohol and phosphorus pentox- 
ide in ethyl ether may be refluxed for several 
40 hours. The reaction by which the substituted 
phosphoric acid Is formed in this operation is 
believed to be represented by the following equa¬ 
tion: 


4 - ROH-j-C iHjOCjHs- fP jOs-RC jH*HPO«+CxHsPOj 

where R Is an alkyl radical. The alkyl ethyl 
phosphoric add Is soluble In ether, while the ethyl 
metaphosphate is not and the ether solution of 
the former may be separated from the latter by 
00 decantation. Table I gives a number of examples 
of substituted phosphoric adds suitable for the 
purposes of this Invention and a brief indication 
as to their method of preparation. 


Add 

Method orprsoermtioa 

Morxvoetytphoephoric. 

9J3 lb. oetyl alcohol and 8.81 lb. 
PiO, w«r« refluxed with 8 jai. 
•thTl ether lor M hr. Cetyl- 
pbdipboric add eolation da- 
cantad 

Morx>“apermol" phosphoric... 

113 (ms. solid sperm alcohols. 80 
(ms. PrOi and 800 (ms. ethyl 
ether treated as shore. 

M coo-octadecyl-pboephorlc_ 

100 ma. oetadacanoi and ISO c. e. 
haneaoa treated with HJ pus 
POCk. Product was hydro- 
'Tied to (lea a tree addle hydro- 
iwn. 

DHS-cblaro-S-pbenyl-phenyl) 

phosphoric. 

WO (ms. of the phenol and StTtms. 
PjO. heated to 180* for 18 hr. 

Maao-ohy lphoaphoric. 

107 [ms oleyl aloohol and 38.8 (ma. 
PiOi were refluxed io ethyl ether 
far 38 hr. 

Mono-**eperxneDyr* phoe* 
phcrfe. 

107 (me. Squid sperm aioohole and 
37 (os PiO, refluxed in ethyl 
etbvte 38 hours. 


Add 

Method ofpnpaisttei 

Dicydobexanyl phosphoric. 

IX (ms. cycle 
PrO. reflate 
ether far 38 j 

heranol and 87 (ms. 
3 with tao (ms. ethyl 
Srs. 

(Catylphenyl) phosphoric. 

888 (ms. cetyl phenol end 316 dot. 
PiO, refluxed with ethyl ether 
far 31 hr. 

DMamylpheoyl) phosphoric.. 

100 yms. emyl 
PiOi heated 

phenol and 83 (ms. 
to 188* r. for 18 hr. 

Mooo (tetrachloro) ocU-docyl- 
pbospboric. 

ISO dot. tefrecbloro-oetedeoenol 
and 38 cm. PK>i refluxed with 
ethyl ether far IT hr. 

_1- 


In preparing the metal salts herein Involved, 
the ethyl group In the ethyl phosphoric add above 
mentioned may be hydrolyzed off to form the 
metal salt of the mono-alkyl-ortho-phosphoric 
add. L e.. the salt of RHaPO*. This type of op- 
eratlon is not limited to the alkyl derivatives but 
includes aryl-ethyl-phosphoric acid, alkaxyl- 
ethyl-phosphoric add, aralkyl-ethyl-phosphoric 
acid and ethyl phosphoric adds containing a cy¬ 
clic non-benzenold group. 

The metal salts of the various substituted oxy- 
adds of phosphorus may be conveniently pre¬ 
pared by reacting the add with sodium hydroxide 
or potassium hydroxide and then precipitating 
the desired metal salt from the solution of the 
sodium or potassium salt by the addition of the 
appropriate metal Ion. The salt may also be 
prepared by the direct neutralization of the add 
as, for example, with lime where the calcium salt 
Is to be obtained. 

Basic aluminum salts prepared by the predpo¬ 
tation method are preferred by reason of their 
low corrosivity to alloy bearing metals although 
the so-called normal salts are not precluded. It 
Is also preferred to maintain the amount of co- 
predpltated alkali metal salt in the heavy metal 
compounds at a minimum because the alkali 
metal salts decrease the stability of the dl solu¬ 
tion In the presence of water. However, the 
presence and use of alkali metal salts are not 
precluded. 

The calcium salts may also be prepared in the 
non-aqueous environment by the reaction of cal¬ 
cium carbide with the free substituted adds of 
phosphorus. 

The aluminum salts may also be prepared in an 
environment substantially free of water by the 
reaction of aluminum chloride with the free sub¬ 
stituted adds of phosphorus. However, such alu¬ 
minum salts have properties different from the 
salts prepared by paredpltatlon from aqueous so¬ 
lutions. The salts prepared In a non-aqueous en¬ 
vironment are soft, low melting solids, while the 
corresponding salts prepared by precipitation 
from aqueous solutions are hard, non-melting 
solids. Although the former type of salt may be 
utilized for Imparting some desirable properties 
to hydrocarbon oils. It Is preferred to use a salt 
prepared by predpiltation from aqueous solutions 
where the ability to Inhibit piston ring sticking In 
lubricating oils Is desired. 

As has been previously pointed out, the present 
Invention embraces the discovery that hydrocar¬ 
bon oils containing both a metal phenate and a 
metal salt of a substituted add of phosphorus 
have new and unpredictable advantages. The 
properties of hydrocarbon oils containing this 
combination of Ingredients are Illustrated by the 
following discussion and da t a. 

A lubricating oil containing a metal phenate 
and a metal salt of a substituted acid of phos¬ 
phorus is more efficient in maintaining piston 
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r-T-mrMr*-** and Inhibiting piston rise sticking 
than is an all containing either of the compo¬ 
nents alone. Rjt example, an add refined 'west¬ 
ern lubricating oQ. S. A. K. 30 containing metal 
5 phenates permits the formation of an orange 
colored gain on the lover portion of pistons of 
Diesel engines after short periods of operation. 
The same oil containing a metal salt of sub- 
of phosphorus such as an alkaline 
10 earth cetyl phosphate permits slight thermal de¬ 
composition of the lubricating oil and some depo¬ 
sition of carbon in the top piston ring grooves of 
Diesel engine* under s evere con d itions of oper¬ 
ation. By using these two Ingredients In com- 
15 brnaticp In a lubricating oil. each of which has a 
dis adv anta g e , a lubricating oil having neither of 
the above de scrib ed objections Is obtained and 
both formation of gum on the piston skirt and 
deposition of carbon In the piston ring grooves 
20 are p r eve nte d or Inhibited. The general lm- 


ctmn cetyl phosphate forms a black deposit when 
con t act e d with metal surfaces heated at 425* F. 
or above. The presence of the phenate In an oil 
containing such metal phosphate salts prevents 
deposits up to temperatures as high as 550* F. 5 
This p r op e rt y of and cooperation between the two 
Ingredients is Illustrated by a test In which a 
heated metal surface (hot wire) Is contacted with 
the compounded oil at 300* F. and the tempera¬ 
ture gradually raised to 550* F- at which point it 10 
Is maintained for one hour. In this test the hot 
wire Is partially immersed and partially exposed 
In air and the amount of deposition at the oil 
surface Is observed. The temperature at which 
initial decomposition of the oil at the surface of 15 
the wire and the weight of the deposit on this 
wire after the test is completed are ascertained. 
The foJ’owlng data Illustrate the Improvements 
resulting In the above described test ,lrom the 
combination of Ingredients disclosed herein: 20 

Table III 



Oum at oQ lurfeoe 

1 

Decomposition 
temperature at 
sorftceof 
immersed wire 

Weight 
of (um 
deposited 

Totn oC. kM refined. a A. X. 30 

Wtowa cfl. add refined, a A. X. 30+1% caldum cetyl 

Heavy at <00* T . 

None at .W F .. 

onrw 

Trace at 880* F.... 

None at V0* F ... 

.arc 

tWraoC, add refined, a A. X. X+1% caldum cetyl 

Light at 800* F_ 

425* F_ . 

*.07R7 

W'seternotC add refined, a A. X. 30+H% calcium cetyl 
pbenato+54% told— cetyl pbospbata. 

Clean. 

1 

None at 530* F ... 

.0000 


beaT7 on Immersed portion of tbe wire. 


35 provement In the appearance of engine parts, the 
very low c or r osi v i ty of oils containing the new 
c o m b in at i on of Ingredients, and inspections on 
the used lubricating oils after tbe engine test and 
the effect of various properties are shown by the 
40 data in Table IL 


An additional new result obtained by the com- 35 
binatlon -of inhibitors utilizing this Invention 
comprises Increased stability of the oil solution 
of each of said components. Lubricating oils 
containing the metal phosphates alone may be¬ 
come cloudy In storage and the metal salts of 40 


TabU II 


45 


OQ 



_ _____CMtrt phosphate_... 

nwto (*T a. x. 3B>+H% m i d u m eityl pbeuato+}4% calcium cetyl 

r>OD fa a. X. *)+■>$% ceJdrnn cetyl phenato+X% told— octyl 

(S. A. E. 30)-HC> tolrtora cetyl pbenato+X% calcium octyl 

* * 

acyl phene*e I VQ odrtarn octyl phosphate. 

cetyl pfaaoas»+V% calcium cetyl phoaphaf. 

ottyl pherw a« ca ldum cetyl p hnepha to. 

cetyl p h e naro —0Jt3% raltoin i ostylpjbarottato— 
erty! calrlum cotyl pb o e pna t c 



Tima to 


1.0 

40 

8.0 

8.0 

8.0 

8.0 

3.0 

8.0 

LSH 

8.0 

8.0 

3.0 

8.0 


Relative cofTodoo 

Co-P* 

Cd-Ax 

Very Tow...'. 

Medium_ 

Very low_ 

do 

Very low.... 

Dow. 

Very low.... 


.do_ . 

_do. 

Medium_ 

Very low_ 

Medium.... 
Low. 

.do. 

Low. 

Very Vow.... 

.do__ 

Low_ 

Vorr tow.... 

Mori iam- 

Low. 

V«ry tow— 

Medium_ 

Low. 




Relative 

rtnx 

slot carbon 


Poor .... 

Oood+- 

Oood .. . 
Excellent . 

.do . . 

_do. ... 

Oood.. 

Excellent . 

Oood. 

Very rood 
Excellent. 
Oood. ... 
Very rood. 


Relative 

piston 

cleanliness 


Poor. 

Oood+. 

Oood. 

Excellent. 


Very p«ikI. 

Fair. . 

Excellent. 

Fair. 

Oood. 
Very rood. 
„ Do. 
Oood. 


as ratio ef time to sddc rtagx tor co m pou n ded oC and uncoc o pouaded oil. 


In the above mgine tests a single-cylinder 2% 
Inch bore and 2 £ Inch stroke TAnson gasoline 
engme was operated under extremely s evere con¬ 
ditions for the pur pose of developing fully piston 
65 ring sorting sad piston gumming t en dencies 
under circumstances simulating severe operating 
conditions encountered in the field. Operation of 
the motor during tests was continuous at 1600 
XL P. M. speed with periodic shutdowns at 15-hour 
7t* intervals for Inspection. The jacket temperature 
was maintained at 375* F. and the sump oil tem¬ 
perature at 220* F. 

It has atoo been observed that hydrocarbon 
aQs containing an comprising a m et al 

73 salt of a subst i tuted phosphorus acid such as cal- 


substltuted adds of phosphorus tend to precipi¬ 
tate from the oil solution In the presence of mois¬ 
ture. The presence of the phosphates alone in 
the oil also increases susceptibility to foaming. 
Metal phenates are susceptible to precipitation 
from solution in lubricating oils or cloud forma¬ 
tion In tbe presence of water. When both the 
phenate and phosphate are present in the lubri¬ 
cating oil the solution is stable in the presence 
of water and precipitation or cloud formation 
does not occur In storage. Likewise, the foam¬ 
ing tendency of the oil is no longer apparent. 
Thus, the metal phenates act as a stabilizing 
agent for the metal salts of the substituted adds 
of phosphorus and permit the preparation of 


45 
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55 
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more concentrated solutions of the salts than 
might otherwise be obtained. 

An additional Indication of the properties pos¬ 
sessed by mineral lubricating oils containing the 
combination of Ingredients herein disclosed com¬ 
prises an oil wetting test In which the ability of 
the oil to wet and adhere to hot metal surfaces is 
ascertained. In this test a trough Is tilted at a 1* 


oil in Inhibiting piston ring sticking but that 
these salts decrease corrosion of copper-lead and 
cadmium-silver bearing metals by lubricating oils 
containing metal phenates. The phosphates also 
lower viscosity Increase, neutralization number. 5 
and A. S. T. M. naphtha Insolubles of the used 
oils. These Improvements are Illustrated by the 
following data: 


10 


Tabic IV 


10 


Corrocton and oxidation 



Copper-lead 

Cadmium-silver 

Vbcojlty 

increase 


rut. 

A. 8. T. M. 


24 

48 

72 

24 

48 

72 

100 

210 


'•o. 

naph. 

Mineral oil.. 

as 

1.8 

a7 

0 

4413 

0 

314 

u 


1.80 

88 

Mineral oll+l% calcium cetyl pbenate. 

0.8 

0X3 

12 a 7 

12 

12.1 

12.1 

457 

li. 7 


5.08 

83 

Mineral 0114-0-25% calcium cetyl pbeoate+4.75% calcium cetyl 
pboephate.. 

as 

7. S 

ao 

0.2 

as 

a2 

245 

0.7 


1.34 

35 

Mineral oil+0.5% calcium cetyl pboephate... 

as 

ao 

a 4 

0 

0 

ai 

188 

a7 


a 38 

L.... 

Mineral oil (3. A. E. 10)4415i% calcium cetyl pbeoale+O.25% 
calcium oetyl phosphate... 

as 

2.9 

X2 

0.2 

a 4 

as 


o 

Mlnaral oil (9. A. El 20)4-0.5% caldum cetyl pbenate4-0.2S% 
calcium cetyl phosphate... 

a7 

zo 

Z2 

ao 

at 

as 

85 

Z 5 


181 


Mineral oil (9. A. E. 30)4-0.5% calcium cetyl phenate4-0.25% 
calcium cetyl phoaphate. 

as 

1.0 

1.2 

0 

as 

ai 

210 

as 


1.40 

27 

Mineral dl+d.5% cakinm catyl phanata+0.3% calcium cetyl 
Dboephate..... 

a i 

as 

7.0 

0 

ai 

as 

207 

1L0 


1.10 

54 

Mineral oil+0.5% calcium cetyl phanafr+0.35% calcium cetyl 
pbofphat#......... 

1.2 

l.s 

l.S 

as 

as 

as 

101 

at 


Us 

15 

Mineral oU+0.3% calcium oetyl pbenaU+Q.5% calcium oetyl 

jVwwphsts _ ......... , TT ^ .. 

L8 

1.0 

Z 6 

a2 

as 

as 

100 

Z 0 


a to 

3 

Mineral oil+0.0% calcium oetyl pbenate+0-25% calcium cetyl 
pbovphaU.... 

as 

25.0 

42.0 

0 

ae 

a 4 

234 

7.0 


ZS5 

22 

Mineral oil+0.07% calcium oetyl pbenate+0.33% calcium oetyl 
pboephat*. 

as 

X4 

as 

4-ai 

4411 

ai 

170 

ao 

a 78 

2 

Mineral oil4-0.70% ralrinm oetyl pb*nate4-0.35% calcium oetyl 
phOfphl^ 

ao 

ZO 

zs 

0 

as- 

as 

230 

ao 

ls8 

7 

Mineral oil4-0.75% calrinm oetyl phenate 1 0.15% calcium cetyl 
Dboephate........ 

2.4 

ao 

ao 

0 

0 

0 

200 

ao 

a 53 

5 

Mineral oil4-0.75% calcium cetyl pbenate+0.5% calcium cetyl 
phosphate....... 

1.1 

7.0 

iao 

44L2 

0 

as 

145 

ao 

0.52 

2 
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angle and heated at Its lower end only so that 
a temperature gradient from the hotter lower 
40 end to the cooler upper end of the trough Is ob¬ 
tained. The 1* angle at which the trough is 
tilted produces a force of 02 dyne, by reason of 
the action of gravity, upon oil placed In the 
trough. In this apparatus oil placed in the 
45 trough will flow uphill against gravity to the 
cooler metal surface until an equilibrium is 
reached between the force of gravity and the 
forces producing preferential wetting of the cooler 
metal surface. The hottest point to which the 
50 oil will flow Is designated the limiting adhesive 
temperature and is a measure of the ability of 
the oil to lubricate and spread over hot surfaces 
such as the upper portions of the cylinder walls 
of internal combustion engines. Obviously, the 
50 higher the limiting adhesive temperature, the 
greater the efficiency of the lubricant under the 
adverse conditions typified. The following data 
show the novel coordination between the lngredl- 
ents of applicants' composition: 



It has also been observed that the pr es e n ce of 
metal salts of substituted adds of phosphorus not 
75 only increases the efficiency of the compounded 


The above corrosion tests were carried out In 
the following manner: Glass tubes 2 inches In 
diameter and 20 Inches long were immersed In an 40 
oil bath, the temperature of which was automat¬ 
ically controlled to within plus or minus 1 * F. of 
the test temperature which was 300* F. Approxi¬ 
mately 300 c. c. of pil under test was placed In 
each tube and air was bubbled through it at the 45 
rate of 10 liters per hour. Strips of the different 
types of bearing metal were placed in the oils; 

In most cases the copper-lead mixture and cad¬ 
mium-silver bearing alloys were tested simulta¬ 
neously in the same sample of oil. The weight 50 
loss of each strip was recorded. Before weigh¬ 
ing. each strip was washed In petroleum ether 
epti carefully wiped with a soft cotton cloth. The 
duration of the test was 72 hours. 

It has ai*» been determined that the wear rate w 
on aluminum Is materially improved by the pres¬ 
ence of metal salts of substituted adds of phos¬ 
phorus In compounded lubricating oils contain¬ 
ing metal phenates. /Also the wear rate of oils ^ 
containing metal salts of substituted adds of 
phosphorus on steel surfaces is materially im¬ 
proved by the presence of the phjmatc. Thus 
one addition agent gives higher wear on alumi¬ 
num and the other higher wear on steel surfaces, gg 
whereas the combination, gives low wear on both 
aluminum and steel surfaces. 

From the above detailed descriptions it wffl be 
apparent that the combinations of ingredients 
herein disclosed give a new composition having 70 
new and highly useful properties. It is Imma¬ 
terial for the p ur pose of the p r es e n t Invention 
whether the components be separately new or 
old. since it is the discovery of the combination 
of ingredients and the unexpected properties ob- 7 * 
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6 

tikad thereby which comprise the applicants* 
CQBrtNOoB to the art. 

The compounded lubricants herein disclosed 
may have ace or more advantages, depending 
5 upon the particular compounds selected, the 
pr oportion utilized, and the environment which 
use lu bricatin g oil is to encounter. It should be 
observed, for example, that even though a com¬ 
pounded oil may be somewhat corrosive to cop- 
10 per-lead or cadmium -silver bearing metals. 
Babbitt b earings are little, if at an. affected by 
such c o rro si ve a c t ion. Hence, compounded oils 
which may not be particularly desirable for lu¬ 
brication of copper-lead or cadmium ^silver bear- 
15 mgs at high te m peratures where corrosion be¬ 
comes a factor of importance may be highly use¬ 
ful and extremely advantageous in conjunction 
with the operation of Internal combustion en¬ 
gines having bearings of Babbitt or other corro- 
20 s:ve resistant bearing metals. The pr esen t inven¬ 
tion in its broader aspects is therefore not limit¬ 
ed to the particular combination of ingredients 
having all cr the greatest number of advantages 
but embraces various of the less advantageous 
25 addition agents which will find utility in par¬ 
ticular applications where all the possible im¬ 
provements in the properties may not be required 
or wh e r e the standard of performance may sot 
be so high. 

30 A moderately arid refined Western naphthenic 
base lubricating oil is the p r eferred base oil stock 
for the compounded lubricants involved herein. 
The compounding ingredients appear to func¬ 
tion more efficien tly in such a base oil than In 
35 ofl stocks or highly refined Western 

oils. However, it is to be understood that the in¬ 
vention is not limited to any particular base stock 
since advantages herein disclosed may be ob¬ 
tained. at least to some degree, with various oil 
40 stocks, the selection of which will be determined 
by condlhoos and service which the compounded 
lubricant is to encounter. 

The proportion of metal salts of substituted 
adds of phosphorus which may be added to min- 
45 era! lubricating ails acc o rding to the principles 
of the present invention may vary widely de¬ 
pending u pon the uses involved and the proper¬ 
ties desired. As little as 0.05% by weight of 
the metal phosphates gives measurable tmprove- 
50 merits, particularly as respects the color stabil¬ 
ity of the compounded oiL Prom approximately 
025 to 2% of a metal phosphate may be added 
to lubric a nts containing metal pbenates where 
^ stabili ty at high temperature comprises the prln- 
dpal property desired. Solutions containing 
more than 2 % of metal salts of substituted adds 
of p h osp h o r us in mineral oils, may be utilized for 
varions purposes. Likewise, ti* pr opo rt ion of 
go metal pbenates present In compounded lubricants 
may vary widely, depending on the uses Involved 
and the properties desired. As little as 0.05% of 
the primate gives measurable i m pr o ve m ent, al¬ 
though from approximately 0 . 10 % to 2 % of the 
C Pftrnatr is preferred where the compounded oil 
is to be used as a crankcase lubricant for inter¬ 
nal comb ustion engines. As much as 50% or 
more by w e igh t of the various phmates may be 
d is solved in mineral oil for 'the p ur pose of pre- 
70 paring a c o nc e n t ra t e capable of dilution with lu¬ 
bricating »nti ww co nc e nt rate s con¬ 
taining high pe r- * - of the and the 

metal salts of substituted adds of phosphorus 
comprise a conwxUcBt method of handling thwy 
75 ingredients and may be used as ad dit i on agents 


for lubricants in general as well as for other 
purposes. 

There is also a preferred range of ratios be¬ 
tween the amount of metal salts of substituted 
acids of phosphorus and the amount of metal 5 
phenates In the compounded oil where stability 
at high temperatures snd ability to improve op¬ 
eration of internal combustion engines are the 
properties to be obtained. This range of ratios 
may vary from approximately two parts of the j<> 
metal phenate to one part of the metal salts of 
substituted acids of phosphorus on the one hand 
to approximately five parts of the metal phenate 
and four parts of the metal salts of substituted 
acids of phosphorus on the other hand. This pre- j- 
ferred ratio of the compounding ingredients is 
based on the relative amounts of the two ingredi¬ 
ents. irrespective of the total amount which may 
be In the oil or of other addition agents which 
may be present. 20 

The combination of ingredients of this inven¬ 
tion may be present in hydrocarbon oils contain¬ 
ing other compounding agents such as pour 
point depressants, oiliness agents, extreme pres¬ 
sure addition agents, blooming agents, and com- 25 
pounds for enhancing the vlscority Index of the 
hydrocarbon oil. The Invention in its broader 
aspects embraces mineral hydrocarbon oils con¬ 
taining. in addition to the metal phenate and 
the salts of substituted adds of phosphorus. 30 
thickening agents and/or metal soaps in grease 
forming proportions or in amounts insufficient to 
form grease, as in the case of mineral castor 
machine oils or other compounded liquid lubri¬ 
cants. 35 

While the character of the invention has 
been described in detail and numerous examples 
of the composition given, this has been done by 
way of illustration only and with the Intention 
that no limitation should be Imposed on the In- 40 
ventlon thereby. It will be apparent to those 
skilled in the art that numerous modifications 
and variations of the illustrative examples may 
be effected in the practice of the invention which , 
is of the scope of the claims appended hereto. 

We claim: 

1. A luhzlcatlng composition comprising a hy¬ 
drocarbon oil subject to deterioration and the 
formation of adhesive deposits at elevated tem- r>0 
perature, & metal phenate in an amount sufficient ' 
ip ih«?t»ntiaiiy to inhibit said deterioration, and 
from approximately 0.05 to approximately 2.0% 
by weight based on said hydrocarbon oil of a salt 
of a substituted acid of phosphorus containing an 5 - 
oiganlc substituent, said salt being capable of * 
wihtnriny the inhibiting action of said metal 
phenate. 

2. A composition of matter comprising a hydro¬ 
carbon lubricating oil subject to deterioration and ^ 
the formation of adhesive deposits at elevated 
temperature, a polyvalent metal phenate in an 
yranimt sufficient substantially to Inhibit said de¬ 
terioration. and a metal salt of a substituted acid 

of phosphorus containing an organic substituent. &r, 
said salt being prevent in an amount sufficient to 
augment the action of said metal ph en a t e. 

2 . ▲ composition of matter comprising a hydro¬ 
carbon oil containing a metal salt of a phenol hav¬ 
ing at least one alkyl group of more than four 70 
carbon atoms, and from approximately 0.05 to ap¬ 
proximately 2j0% by weight based on said hydro¬ 
carbon oil of a metal salt of a substituted acid of 
phosphorus containing an organic substituent, 
said compounds cooperating to impart to said hy- 75 



t-i 


BEST COPY AVAILABLE 

from the original bound volume 







2,228,671 


drocarbon oil enhanced stability against deterio¬ 
ration at elevated temperatures. 

4. A composition of matter comprising a hydro¬ 
carbon oil, from approximately 0.05 to approxl- 
5 mately 2.0% by weight based on said oil of a 
metal phenate. and from approximately 0.05 to 
approximately 2.0% by weight based on said oil 
of a salt of a substituted’acid of phosphorus con¬ 
taining an organic substituent. 

10 ' 5. A composition of matter oompxlslng a hydro¬ 

carbon oil, a metal phenate and a salt of a substi¬ 
tuted acid of phosphorus containing an organic 
substituent, the ratio of said phenate to said salt 
being frpm approximately two parts of the metal 

15 phenate to one part of the metal salt on the one 
hand to approximately five parts of the metal 
phenate to four parts of the metal salt on the 
other hand. 

6. A lubricating composition comprising a 

20 hydrocarbon lubricating oil subject to deteriora¬ 
tion and the formation of adhesive deposits at 
elevated temperature, a small amount of a poly¬ 
valent metal phenate capable of Inhibiting said 
deterioration, and from approximately 0.05 to 

25 approximately 2.0% by weight based on said oil 
of a polyvalent metal salt of a substituted oxy 
acid of phosphorus containing an organic sub¬ 
stituent. said salt being present In an amount suf¬ 
ficient to augment the action of said metal phen- 

30 »te- 

7. A composition of matter comprising a hy¬ 
drocarbon oil, a metal phenate In an amount suf¬ 
ficient to Inhibit deterioration of the oil, and an 
ait-aiin^ earth metal salt of a substituted add of 

35 phosphorus containing an organic substituent, 
said salt being present In an amount sufficient to 
augment the action of said phenate. 

8. A composition of matter comprising a hydro¬ 
carbon oil, a metal phenate In an amount suffl- 

40 dent to Inhibit deterioration of the oil, and a cal- ■ 
cl urn salt of a substituted add of phosphorus con¬ 
taining an organic substituent, said salt being 
present In an amount sufficient to augment the 
action of said phenate. 

43 9. A composition of matter comprising a hydro¬ 

carbon oil, a metal phenate In an amount suffi- 
dent to inhi bit deterioration of the oil, and a 
chromium salt of a substituted add of phosphorus 
containing an organic substituent, said salt being 

so present In an amount suffldent to augment the 
action of said phenate. 

10. A composition of matter comprising a hy¬ 
drocarbon oil, a metal phenate in an amount suffi¬ 
cient to Inhibit deterioration of the oil. and an 

53 aluminum salt of a substituted add of phosphorus 
containing an organic substituent, said salt being 
present in an amount suffldent to augment the 
action of said phenate. 

11. A composition of matter comprising a vls- 

60 coua hydrocarbon dl, a metal phenate. and from 

approximately 0.05 to approximately 2.0% by 
weight based on said oil of a salt of an add of the 
type formula: 

“ l 

R—O— t-o 

i> 

~n H 


wherein R Is a radical of hydrocarbon structure. 

12. A composition of matter comprising a vis¬ 
cous hydrocarbon oil, a metal phenate, and from 
approximately 0.05 to approximately 2.0% by 


of a metal 


salt of an add 


weight based on said oil 
of the type formula: 

H 

i 

R-O-l* 


I 

U 

wherein R Is a radical of hydrocarbon structure. 

13. A composition of matter comprising a hy¬ 
drocarbon oil, a metal phenate In an amount suf¬ 
fldent to Inhibit deterioration of the oil, and an 
alkaline earth metal salt of an add of the type 
formula: 

n 


75 


it 

wherein R la a radical of hydrocarbon structure, 
said salt bring pres en t In an amount sufficient to 
augment the action of said phenate. 

17. ▲ composition of matter comprising a vis¬ 
cous hydrocarbon oil. an alkaline earth metal 
phenate In an amount sufficient to <j»hiMt deteri¬ 
oration of the oil, and an alkaline earth metal salt 
of a substituted oxy add of phosphorus, said salt 
bring present In an amount sufficient to augment 
the action of mid phenate. 

18. A composition of matter as defined in dalm 

17, further eharartarlawd In —It contains 

an alkyl substituent and has more than twelve 
carbon atoms In the molecule. 


10 


15 


{ \ 

R—O— P—O 

i ! 

wherein R is a radical of hydrocarbon structure, 
said salt being present In an amount sufficient to 
augment the action of said phenate. 

14. A composition of matter comprising a hy¬ 
drocarbon oil, a metal phenate In an amount suf¬ 
ficient to Inhibit deterioration of the oil, and a 
caldum salt of an add of the type formula: 

l \ 

i ! 

R—O—P—O 

<!► 
i 

H 

wherein R is a radical of hydrocarbon structure, 
said salt being present In an amount suffldent to 
augment the action of said phenate. 

15. A composition of matter comprising a hy¬ 
drocarbon oil, a metal phenate In an amount suf¬ 
ficient to inhibit deterioration of the oil, and a 
chromium salt of an add of the type formula: 

H 

i 

r— o—k»o 

i 

i 

wherein R Is a radical of hydrocarbon struc¬ 
ture, said salt being present In an amount suf¬ 
fldent to augment the action of said phenate. 

16. A composition of matter comprising a hy¬ 
drocarbon od. a metal phenate In an amount suf¬ 
ficient to Inhibit deterioration of the oil, and an 
aluminum salt of an add of the type formula: 

l j 

B—O—O 
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19. A composition as defined In claim 17, fur¬ 
ther characterised in that said phenate contains 
at least one alkyl group having more than four 
carbon atoms. 

5 20. A mm position as defined in claim 17, fur¬ 

ther characterised in that said phenate is a cal¬ 
cium phenate of a phenol containing at least one 
alkyl group having more than four carbon atoms 
and said salt is a calcium salt of a substituted 

10 add of phosphorus containing an alkyl substitu¬ 
ent and having more than twelve carbon atoms 
in the molecule. 

21. A composition of matter comprising a vis¬ 
cous hydrocarbon oil. more than 0.05% by weight 

15 based on the oil of calcium cetyl p hen a h : and 
more than 0.05% by weight based on the oil of 
calcium cetyl phosphate. 

22. A composition of matter comprising a vis¬ 
cous hydrocarbon oil. more than 0.05% by weight 

20 based on the oil of chromium cetyl phenate and 
more than 0.05% by weight based on the oil of 
chromium cetyl ph o spha t e. 

23. A composition of matter comprising a vis¬ 


cous hydrocarbon oil. more than 0.05% by 
weight based on the oil of aluminum cetyl phe¬ 
nate and more than 0.05% by weight based on the 
oil of aluminum cetyl phosphate. 

24. An addition agent, capable of inhibiting 5 
piston ring sticking, for lubricating oils, which 
comprises a concentrated solution in a hydrocar¬ 
bon oil of a polyvalent metal phenate having an 
oil-solubilizing substituent in an aryl radical 
thereof, and a polyvalent metal salt of a substi- 10 
tuted add of phosphorus containing an organic 
substituent, said concentrated solution contain¬ 
ing more than 2 % by weight based on the oil of 
said metal phenate and more than 2 % by weight 
based on the oil of said polyvalent metal salt, said 15 
solution being capable of dilution with mineral 
lubricating oil to form a homogeneous mixture 
containing from approximately 0.05% to 2% by 
weight of the metal phenate and from approxi¬ 
mately 0.05% to 2% by weight of said metal salt. 20 

GEORGE L. NEELY. 
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This invention relates to improvements In 
lubricating oils and. in particular, to lubricating 
oils having improved lubricity, color and sludge 
stability and non-rlngsticklng properties. 

It 1s the primary object of this Invention to 
provide viscous mineral oils, such as lubricating 
oils suitable for use in the lubrication of automo¬ 
tive and Diesel engines and turbines, which have 
especially good lubricating properties, are highly 
resistant to color and sludge formation and which 
have no tendency to cause ring sticking. 

I have found that these highly desirable prop¬ 
erties can be imparted to viscous mineral oils of 
the type defined by adding to such oils from about 
0.001% to about 5% and preferably from about 
0.01% to about 1% of the heavy metal alcoholates 
and thlo alcoholates. These heavy metal alco¬ 
holates or thlo alcoholates have the general 
formula M(XR) n in which M is a heavy metal, X 
is an element selected from the group consisting 
of oxygen and sulfur. R is a radical selected from 
the group consisting of alkyl, aryl, aralkyl and 
hydro aryl radicals and n represents the number 
of the effective valences of the metal M. The 
alkyl radical is preferably one containing at least 
three carbon atoms in the radical. 

The term "heavy metal” as used herein and in 
the appended claims Includes the elements such 
as aluminum, zinc, iron, tin, lead, antimony, etc., 
and excludes the light metals such as potassium, 
sodium, lithium, magnesium, strontium, barium 
and the like. 

As specific examples of the alcoholates or thio 
alcoholates which may be effectively used are: 

Aluminum butylate AKOCtHjlj 

Aluminum laurylate AHOCuHas)] 
Aluminum cyclohexylate Al(0(Cyclo)C«Hn)j 
Aluminum thio butylate 
Zinc amylate 
Zinc laurylate 
Zinc thio butylate 
Ferric amylate 
Lead thloamylate 


Al(SCiHs>3 
Zn(OCsHu )2 
Zn(OCi2H23>2 
Zn(SC<Hs): 
Fe(OCsHn)j 
Pb(SC5Hn)2 


My invention contemplates the use of the cor¬ 
responding isomers of any of the above com¬ 
pounds and mixtures of the alcoholates and/or 
thlo alcoholates. such as for example the lorolates 
which are a mixture of alkyl alcoholates having 
12 to 18 carbon atoms in the alkyl chain but pre¬ 
dominately dodecyl and tetra decyl derivatives. 

The alcoholates or thio alcoholates may be pre¬ 
pared by treating the metal with an alcohol or 
mercaptan using iodine or tin tetra chloride as a 
carrier. For example, aluminum butylate may 


be prepared by treating aluminunl with butyl al¬ 
cohol in the presence of iodine. The reaction 
which takes place may be illustrated by the fol¬ 
lowing equation: 

2Al+«C«H»OH —2A](0Cjkt)i+3Uj 

The heavy metal alcoholates or thio alcoholates 
may also be prepared by treating the metal halide 
with sodium alcoholate or thlo alcoholate. as 
illustrated by the equation 

ZnClj+2N«OCuHii -- Zn(OC u H*)H-2N»Cl 

The corresponding thlo alcoholates may be pre¬ 
pared by substituting the corresponding mercap¬ 
tan for the alcohol or alcoholates in the above 
equations. 

Lubricating oils containing small amounts of 
the heavy metal alcoholates or thlo alcoholates 
are particularly well adapted for use in lubricat¬ 
ing high speed combustion engines! espe cia l l y en¬ 
gines of the Diesel type because of their property 
of eliminating or materially reducing the tend¬ 
ency to ring sticking. Ring sticking is due to the 
decomposition or breakdown of the lubricants 
under high temperatures and pressures to form 
sludge and other products of decomposition 
and/or oxidation which are deposited or formed 
in the piston ring grooves. Ring sticking causes 
excessive blow-by resulting in decreased engine 
efficiency, excessive oil consumption and engine 
wear. While the addition of heavy metal alco¬ 
holates and/or thlo alcoholates of the type herein 
described materially improves the effectiveness 
of Diesel lubricating oils derived from any petro¬ 
leum base oil or synthetic lubricating oils, greater 
improvement is obtained when the heavy metal 
alcoholates or thlo alcoholates are added to Diesel 
lubricating oils derived from naphthenic base 
crude oils. These Diesel lubricating oils prefer¬ 
ably have a viscosity in the range of a S. A- E. 10 
to a S. A. E. 50 oil and a viscosity index of not 
over about 50 or 60. 

In addition to preventing ring sticking the 
heavy metal alcoholates and thio alcoholates 
when added to lubricating oils prevent the de¬ 
velopment of color forming bodies and materially 
decrease the tendency of lubricating oils to in¬ 
crease in viscosity during use. They are effective 
in stabilizing viscous hydrocarbon oils agins* color 
and sludge formation during storage. They are 
also effective oxidation inhibitors for other petro¬ 
leum products such as insulating oils, transformer 
oils. etc. 

I claim: 

L The method of preventing ring sticking in 
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2 

Diesel en gine which comprises lubricating said 
engines with a lubricant comprising a mineral 
lubricating oil normally having the tendency to 
cause ring sticking In such engines and a heavy 
3 metal alcobolate having the general formula 
M(XR). in which M is a heavy metal. X Is an 
element selected from the group consisting of 
o x ygen and sulfur. R is a radical selected from 
the group consisting of alkyl, aryl, aralkyl and 
10 hydroaryl radicals and n represents the number 
of effective valences of the metal M. said alco- 
holate being added In small but sufficient quanti¬ 
ties to substantially Inhibit ring sticking in said 
Diesel ^n gine*, 

15 2. The method of preventing ring sticking in 

Diesel engines as described In claim 1 in which 
the heavy metal is a metal selected from the 
group consisting of aluminum, zinc. Iron, tin. 
lead, and antimony. 

*20 3, The method of preventing ring sticking In a 

Diesel engine which comprises lubricating said 
engine with a lubricant comprising a mineral 


lubricating oil normally having the tendency to 
cause ring sticking in such engine and a small 
amount of aluminum loro late in small but suffi¬ 
cient quantity to substantially inhibit ring 
sticking. 5 

4. The method of preventing zing sticking In a 
Diesel engine which comprises lubricating said 
engine with a lubricant comprising a mineral 
lubricating oil normally having the tendency to 
cause ring sticking In such engine and a small io 
amount of zinc octylate in small but sufficient 
quantity to substantially inhibit ring sticking. 

5. The method of preventing ring sticking In 

a Diesel engine which comprises lubricating said 
engine with a lubricant comprising a mineral 15 
lubricating oil normally having the tendency to 
cause zing sticking in such engines and a small 
amount of aluminum thloazziylate In small but 
sufficient quantity to substantially inhibit ring 
sticking. tO 

BERNARD H. SHOEMAKER. 
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This invention relates to naphthenyl esters of posed for use in automobiles such as com* 
acids of phosphorus, some of which are new posed of cadmium-silver alloys. rjrfrninm . ni(»ir»| 
chemical compounds, the methods of preparing alloys and copper-lead alloys supported upon 
the same, and particularly to the use of such steel backings. These new alloys have many ad- 
5 esters In lubricating oils to provide lubricants vantages over the older type, but ire In general 5 
having Improved properties. subject to destructive agencies of a| corrosive na- 

Allphatic and aromatic esters of ortho-phos- ture. The more hi g hl y refined oil*, particularly 
phorlc acids are known. Such esters have been those obtained by solvent refining!appear to be 
employed as plasticizers In molding and coating particularly corrosive toward such new alloys. 

10 compositions, particularly In those containing cel- Various agents have been added to alls to lm- io 
lulose ethers and esters. They have also been prove their properties. Among such agents which 
proposed for use as textile lubricants and as as- have been used are sulfur, fuming com- 

sistants for extreme pressure lubricants and for pounds, metal soaps, halog en compounds the 
many other purposes. Such prior known phos- like. Some of these agents, such as th» sulfur 
13 Phates, particularly the higher aliphatic phos- and halogen compounds, greatly I improve the 
phates, have the disadvantage that, under cer- lubricating properties of the oils, whereas others, ** 
tain conditions, they tend to exude from the such as the metal soaps, have been of little value 
compositions contai n i n g them. for this purpose. Some of such agents are corro- 

The advantages of a high pressure lubricant slve or give rise to corrosive products, and are 
20 apparent when the present trend in de- therefore objectionable. Many of agents 

sign of automotive and other machine parts, and tend to Increase or accelerate sludge formation In 
the Increased strength of metal parts, due to the the oils to an objectionable extent! »"d are ob- 
use of alloy steels, is considered. The pressures Jectlonable for this reason, 
ordinarily found in well lubricated journal bear- It Is an object of the present Invention to pro- 
23 do not exceed 2,000 lbs./sq. in. and for con- vide new materials for addition to lubricating «<i« 
dltlons such as this, a film of heavy oil can be for improving their properties. A further object ** 
expected to remain between the rubbing sur- Is to provide Improved lubricating oils. A still 
faces. When gears are considered, where the further object is to provide a method for prepar- 
contact between surfaces Is of very small width, lng Improved lubricants. Other objects are to 
3 0 the bearing pressures often reach values as high provide new compositions of matter and to ad- _ 
as 25,000 lbs./sq. in. Under such extreme pres- vance the art. Still other objects will appear 30 
sure. It Is unlikely that any oil or grease can be hereinafter. 

obtained which will be viscous enough to prevent The above objects may be in ac- 

metallic contact. The result of the lack of a lu- cordance with my invention, which ^coprlM in- 
35 brieating film between the rubbing surfaces re- corporating in lubricating nil*, particularly pe- „ 
suits In scoring and sc uffin g of the gears. troleum lubricating naphthenyl esters of the ** 

Failure to maintain lubricant films on Idle acids of phosphorus tnrf mixtures of such esters, 
bearing surfaces Is now well recognized as the some of which esters are new enemies! corn- 
cause of 70 to 80% of the wear occurring on cyl- pounds. I preferably employ the naphthenyl es- 
40 lnder walls of automotive and other Internal ters of phosphorous adds; In other words, the ** 
combustion engines. When an engine is stopped, naphthenyl phosphites and naphthenyl thlo- 40 
the oil film on the vertical surfaces soon drains phosphites. These esters may. In general, be pre- 
off and. when the machine Is again started, an pared by any of the methods well known to the 
appreciable time elapses before the circulation art. 

43 provides oil for the formation of new lubricant By the term “naphthenyl alcohols” as em- 
films. An assistant which, when added to the ployed herein and in the j rp>nm the al- 

motor oil; will prevent the separation of the oil cohols which are obtainable by the carboxylic 
film from the metal should prevent a large part reduction of n*pm.h»nt«» adds their esters, 
of the wear now occurring. These alcohols contain at least six Carbon atoms 

50 Recently new bearing metals have been pro- and may contain as many as twenty or more car- go 


_ 2.67.K _ 

BEST COPY AVAILABLE 


from the original bound volume! 


2 2,121,611 


ban »trm* These naphthenyl alcohols contain 
the hydroxy gr ou p In a side chain as distinguished 
from the cycloaliphatic alcohols In which the 
hydroxyl group is a tt a c h e d to a carbon of the 
5 cyclic nucleus. A naphthenyl radical as employed 
hereinafter and in the claims will be understood 
to mean a radical derivable from such naphthenyl 
alcohols. The naphthenyl esters of my inven¬ 
tion are those obtainable by esterifylng such 
10 naphthenyl alcohols. 

By an acid of phosphorus as employed herein 
and In the claims. I Intend to Include the vari¬ 
ous phosphoric and phosphorous acids such as 
the ortho, meta. pyro and hypo adds together 
IS with the corresponding thlo adds In which one 
or more of the oxygens are replaced by sulphur 
atoms Among the esterifylng derivatives of 
adds of phosphorus, the following are the most 
common: 

20 

Phosphorus oxychloride. POCb 
P h osp h orus protoxide. PaOs 
Phosphorus pmtachloride. PC1 3 
Phosphorus trichloride. PCb 
Phosphorus protasulflde. PaS* 

Phosphorus sulphochloride. PSCb 
Phosphorus trisulphide. P«S« and 
Phosphorus trlsulpho tetrabromlde. PjSaBr«. 

The proce ss of making naphthenyl esters of 
» ortho-phosphoric add may be carried out by 
placing one or more of the naphthenyl alcohols 
alone or dissolved In a suitable solvent, such as 
benzene. toluene, chloroform and the like. In a 
vessel conne cted with a reflux condenser. The 
35 material In the vessel Is warmed to the desired 
t e mperat u re, preferably 30* to 100* C-. under re¬ 
duced p i e ssm e and phosphorus oxychloride Is 
then gradually admitted in liquid or vapor form. 
The reaction Is carried to completion under re- 
40 dm«l pressure tn the heated vessel and the 
hydrogen chloride formed Is continuously re¬ 
moved. The resulting phosphates may be puri¬ 
fied by distillation under reduced pressure. The 
resetting product comprises the mono-, dl-, or 
45 trt-napbtbenyl phosphate, depending town the 
prop or t i on of alcohol employed. When more 
tha n one molecular proportion of the alcohol Is 
employed and the alcohol comprises a mixture of 
naphthenyl alcohols, the resulting product Is a 
50 mixture of phosphates which apparently con¬ 
tains a s u b sta n tial proportion of mixed phos¬ 
phates each of which contains two or more differ¬ 
ent naphthenyl radicals. 

The est e r s of orthophosphoric acid may also 
55 be obtained fay heating the naphthenyl alcohol 
oc a water b ath and then adding phosphorus 
pentachlaride thereto, slowly. The product may 
be washed with water and dried in vacuo. 

The es te r s of ortho phosphoric arid may also 
80 be obtained fay dissolving a mixture of the alco¬ 
hols In ether or other suitable solvent, such as 
p y ridin e or other tertiary base, and then heating 
with phosphorus protoxide under a reflux con¬ 
denser. When ether Is used as the solvent, the 
85 ester separates on cooling. When pyridine and 
tike com pounds are used, the solvent Is removed 
by distillation, the product washed with water 
and dried by heating under reduced pressure. 
The esters may also be prepared by first re- 
70 acting the alcohols with sodium to obtain the 
corr espond i n g alkoxldes and thro reacting the 
»anrM», with phosphorus oxychloride or the like. 

An alternative procedure comprises first pre¬ 
paring the naphthenyl iodides or other halides 
75 and then reacting the halide with the silver salt 


of pyrophosphorlc. metaphosphortc, orthophos¬ 
phoric or other arid of phosphorus to obtain the 
neutral or arid esters, depending upon the pro¬ 
portions employed. 

If It Is desired to obtain pure mixed esters of 5 
ortho phosphoric acid. It will be desirable to re¬ 
act one molecular proportion of phosphorus oxy¬ 
chloride with one or two molecular proportions 
of the naphthenyl alcohol. Hie resulting prod¬ 
uct is principally the chloride of the mono- or 10 
dl-naphthenyl phosphates. After removal of the 
hydrogen chloride, a second alcohol or mixture of 
alcohols, different from the first, an alkali metal 
phenolate or a free phenol In the presence of a 
tertiary base Is added, preferably In excess. By 15 
this method, the pure mixed neutral or acid 
esters are obtained. 

Catalysts such as copper powder or a metallic 
chloride may be added to the reaction liquid In 
order to facilitate the splitting off of the hy- 20 
drogen chloride. Also, the degree of reduced 
pressure employed may vary within wide limits 
depending upon the desire of the operator and 
the materials being treated. 

Hie esters of the other adds of phosphorus 25 
may be prepared In similar manner to the meth¬ 
ods disclosed above hy substituting the proper 
esterifylng derivative for the phosphorus oxy¬ 
chloride and the like, disclosed above. For ex¬ 
ample. when phosphorus trichloride Is employed. 30 
the phosphites will be produced. When phos¬ 
phorus sulphochloride Is employed, the resulting 
products will be the monothlo ortho-phosphates 
When phosphorus pentasulflde Is employed, the 
dlthlo ortho-phosphates result. When phospho- 35 
rus trlsulpho tetra bromide Is employed, the cor¬ 
responding trlthlo pyro-phosphates will be pro¬ 
duced. The meta-phosphates may be obtained 
by treating the neutral ortho-phosphates with 
concentrated sulphuric arid. 40 

Esters of thlo adds of phospho ms may be pro¬ 
duced by treating the naphthenyl thlo alcohols 
with an esterifylng derivative of phosphorus. 
Hie resulting compounds will generally have the 
naphthenyl radical attached to the phosphorus 45 
through a sulphur atom. These esters may be 
called thlo esters of the adds of phosphorus to 
rfiatfnguuh them from the esters of the thlo-acids 
In which the naphthenyl radical Is attached to 
the phosphorus through an oxygen atom 50 

When the neutral esters are treated with alkali, 
the alkali metal salt of the dl naphthenyl ester 
is obtained. These salts may be prepared by 
boiling one part by weight of the neutral phos¬ 
phate with 8 parts by weight of sodium hydroxide 56 
dissolved In 192 parts by weight of water for two 
hours. These salts are soluble or dispersible in. 
water. The sodium salts of the mixed dlnaph- 
thenyl phosphates can be employed to emulsify 
a mineral oil in a large amount of water to ob- 80 
tain an emulsion which can be diluted Indefinitely 
with water. 

The neutral naphthenyl esters can also be hy¬ 
drolyzed by cooking with an arid such as hydro¬ 
chloric arid to yield mixtures of the mononaph- 85 
thenyl and dinaphthenyl phosphates. 

While the sodium salts of the arid esters of my 
Invention are soluble In water, the salts obtained 
with organic bases, such as triethanolamine or 
methyl giucamlne, are even more soluble. These 70 
various salts also form a part of my invention. 

In order more clearly to illustrate my inven¬ 
tion and the preferred modes of preparing my 
new compounds, the following examples are 
given: 75 
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Example 1 

A mixture of naphthenyl Alcohols boiling be¬ 
tween 101 and 141* C. at 19 mm. was obtained by 
hydrogenation of a mixture of ethyl naphthen- 
ates. This mixture of naphthenyl alcohols hf»d 
an average molecular weight of 160 as calculated 
from analytical determinations of the saponifica¬ 
tion number of the ethyl naphthenates from 
which they were obtained. 25 parts by weight 
of this mixture was mixed with 100 parts of ben¬ 
zene. 8 parts by weight of phosphorous oxy¬ 
chloride was then added slowly. The mixture 
was placed In a glass vessel attached to a reflux 
condenser and heated at the reflux temperature 
under a slight vacuum for 20 hours. The slight 
vacuum served to assist In the removal of the hy¬ 
drogen chloride which was formed. The ben¬ 
zene solution was then washed with warm water 
until neutral and the benzene evaporated. The 
mixture was then steam distilled until no more 
oily liquids came over. The solution In the steam 
distillation flask was then extracted with benzene 
and the layers separated. The benzene layer 
was then evaporated on a steam bath leaving 
dlnaphthenyl phosphate. The last traces of ben¬ 
zene were removed by heating under reduced 
pressure. The product was a light yellow viscous 
liquid, soluble In aromatic hydrocarbons and In¬ 
soluble In water. Determination of the phospho¬ 
rus content Indicated that the product was the 
expected dlnaphthenyl phosphates. 

Example 2 

A mixture of naphthenyl alcohols, having a 
boiling point between 101 and 141* c. at 19 mm., 
having an Indicated molecular weight of 169. as 
calculated from analytical determinations of hy¬ 
droxyl number, was obtained. 100 parts by 
weight of this mixture was mixed with 200 parts 
of benzene and 32 parts of phosphorus oxychlo¬ 
ride was then added slowly. The mixture was 
placed In a glass vessel attached to a reflux con¬ 
denser and allowed to stand at room temperature 
for 3 hours under a slight vacuum. The mlx- 
43 ture was then heated In a steam bath over night 
under a slight vacuum. The reaction mixture 
was then poured Into an excess of dilute sodium 
carbonate solution and the mixture steam dis¬ 
tilled until there was no further detectable dls- 
30 filiation of oily materials. The residue in the 
steam distillation flask was then extracted with 
benzene and thoroughly washed with water. The 
benzene solution was dried by distillation of the 
benzene, the last traces of the benzene being re¬ 
moved under reduced pressure. The product 
was a light yellow viscous liquid, soluble in aro¬ 
matic hydrocarbons and Insoluble in water. De¬ 
termination of the phosphorus content indicated 
the product to be dlnaphthenyl phosphates. 

Example 3 

A mixture of the ethyl esters of naphthenic 
adds was prepared and such esters were reduced 
by sodium reduction. This produced a mixture 
63* of naphthenyl alcohols boiling between 130 and 
160* C. at 1 mm. and having an average molecu¬ 
lar weight of 274 as calculated from an analytical 
determination of the hydroxyl number. Thirty- 
seven and five-tenths parts by weight of this 
70 mixture was mixed with 100 parts of toluene. 
8 even parts by weight of phosphorus oxychloride 
was added slowly. The mixture was placed In a 
glass vessel attached to a reflux condenser and 
heated gently on a steam bath under slight vac- 
75 uum to remove liberated hydrogen chloride. Af- 
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ter heating for 24 hours, 3.5 parts of phoi ph o roi 
oxychloride was added, in order to have present 
sufficient phosphorus oxychloride so only 
the dlnaphthenyl phosphate would be formed. 
The mixture was heated under slight vacuum in 
the steam bath for three additional hours. Ben¬ 
zene anas added to the reaction mixture and the 
benzene solution washed thoroughly with dilute 
sodium carbonate solution. Very stable emul¬ 
sions were formed, which were broken with dif¬ 
ficulty by heating with sodium chloride solution. 
The emulsions formed again when water was 
added. Dilute hydrochloric acid was then added 
to decompose the sodium salt and the solution 
washed thoroughly with water. The benzene lay¬ 
er was separated and the benzene was removed 
under vacuum on the steam bath. The product 
was a light yellow colored very Viscous liquid, 
soluble In aromatic hydrocarbons and insoluble 
in water. Determination of the phosphorus con¬ 
tent indicated the product to be] dlnaphthenyl 
ortho-phosphates. This material was added to 
an oil in 2 % concentration and the resulting 
lubricant withstood a load of about] 28,000 IbeVaq. 
In., when tested on the Almen machine. 

While the phosphates will to some extent re¬ 
duce the tendency of lubricating oils to corrode 
alloy bearing metals such as cadmium-silver, 
copper-lead and caymlum-nlckel alloys, I have 
found that the naphthenyl phosphites and naph¬ 
thenyl thlophosphltes are particularly effective 
for retarding corrosion of such bearing alloys by 
lubricating oils. The following additional exam¬ 
ples Illustrate this desirable property: 

Example 4 

A solution of 41 gms. naphthenyl alcohols, hav¬ 
ing an average molecular weight of 274. and 12 
gms. pyridine was prepared In 250 cc. benzene. 
To this was added, slowly and with vigorous agi¬ 
tation. a solution of 6.9 gms. phosphorus trichlo¬ 
ride In 50 cc. benzene. The reaction mixture was 
agitated 1 hour at 25* C. and subsequently heated 
1 hour on a steam bath. After chilling, the solu¬ 
tion was filtered to remove the solid pyridine hy¬ 
drochloride, shaken for 30 minutes 1 with 20 gms. 
sodium carbonate monohydrate to complete the 
removal of chlorine-containing compounds, fil¬ 
tered. and the solvent removed under reduced 
pressure. A clear liquid residue was obtained, 
weighing 40 gms., which upon analysis yielded the 
following data: phosphorus (found). 3 . 45 %; 
Phosphorus (calculated). 3.65%; N?. 1.4965. 

The effect of this material on the film strength 
of an 8 AE 30 oil was determined on the Almen 
machine with the following results:] 
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Oil alone_ 

011 + 1 % naphthenyl phosphite. 


Load supported 
3.000 lbs./sq. In. 
24.000 lbs./sq. In. 


«Q 


The effect of this material on inhibiting the 
corrosion of a copper-lead alloy bearing and a 
cadmium-silver alloy bearing was determined on 
An SAB 30 oil as follows: 

Fifty grains of oil containing 0.5% by weight 
of the naphthenyl phosphite were placed In 125 
cc. Erlenmeyer flasks each equipped with a 1 mm. 
capillary Inlet tube through which moist air was 
passing at the rate of 2 to 3 bubbles per second. 
Strips cut from the bearings were suspended in 
the flasks in a position such that half of the sur¬ 
face of each strip was immersed la] the oil and 
half exposed to the vapors. The flasks and con¬ 
tents were placed in an oil bath at] 170* C. for 
50 hours. A control test was run simultaneously. 75 
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At the end of the teat, the bearing strips were 
removed, washed with chloroform and acetone, 
and weighed. The data obtained are as follows: 



MX taster 10 cm*. 


Coppw- 

Cadmium ** 


lead 

sOw 


alloy 

alloy 

Oil aim .•.. 

100 

103 

0 %)aapbtbaeyl phosphite. 

3 

0 


Example 5 

A solution of 23 gms. naphthenyl mercaptans. 
having an average molecular weight of 180, and 
10 gms. pyridine was prepared in 100 cc. benzene. 
To this was added, slowly and with vigorous agl- 
20 tation. a solution of 5.5 gms. phosphorus trichlo¬ 
ride In 50 cc. benzene. The reaction mixture was 
agitated 1 hour at 25* C. and subsequently heated 
1 hour on a steam bath. After chilling, the solu¬ 
tion was titered to remove the solid pyridine 
25 hydrochloride, shaken for 30 minutes with sodium 
bicarbonate to complete the removal of chlorine- 
containing compounds, filtered, and the solvent 
remo v ed under reduced pressure. A clear liquid 
residue was obtained weighing 21 gms. Upon 
30 analysis this yielded the following data: phos¬ 
phorus 'found). 5.28%: phosphorus (calculated). 
5 45%;, sulfur (found). 15.49%: sulfur (calcu¬ 
lated). 169%: N?. 19269. 

The effect of this material on the film strength 
35 of an SAE 30 oil was determined on the Aimer, 
machine with the following results: 

Load supported 

Oil alone_i_ 3.000 lbe./sq. in. 

0114-1% naphthenyl trithlo- 
• phosphite_ 24.000 lbs./sq. in. 

The effect of this material on inhibiting the 
corrosion of bearings lined with a silver-cadmium 
alloy and with a cooper-lead alloy was deter- 
4 g mined on an SAE 30 oil as follows: 

Firty grams of oil containing 09% by weight of 
the naphthenyl trlthlophosphlte were placed in 
125 cc. Ertenmeyer flasks each equipped with a 
1 mm. capillary Inlet tube through which moist 
30 air was passing at the rate of 2 to 3 bubbles per 
second. Strips cut from a silver-cadmium alloy 
bearing and a copper-lead alloy bearing were sus¬ 
pended In the flasks In such a fashion that half 
the surface of each strip was Immersed In the 
30 oil and half ex po s ed to the vapors. The flasks 
and contents were placed in an oil bath at 170* C. 
for SO hours. A control test was run simulta¬ 
neously. At the end of the test, the bearing 
stripe were removed, washed with chloroform and 
•• acetone, and weighed. The data obtained are as 
foDows: 
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Mg. Um par 20 grama 
for 

Coeper- 

iMd 

alloy 

8!)tw- 

alloy 
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ss.s 

it 

m i 
0 

OS+OS% aaphtfceoyl tzltbaophoepbito. 


I have found that the naphthenyl phosphites 
arm the naphthenyl thiophosphites have a fur¬ 


ther advantage over the prior art compounds in 
71 that they have greatly improved sludging char¬ 


acteristics over similar compounds proposed in 
the prior art.. They do not tend to cause the 
oil to form sludge or accelerate the formation of 
sludge In the oil to the extent that similar com¬ 
pounds heretofore proposed do. When the cor- 5 
roslon tests disclosed In Examples 4 and 5 were 
run, the tendency of the treated oils to form 
sludge was also tested. The results of such tests 
are given in the following table: 


Compound 

Concen¬ 
tration 
percent 
by wt. 

Length 
of test 

Tempera- 
oftest 

Me- sludge 
pw 10 cm*, 
oil 

Naphthenyl phosphite. 
Naphthenyl trltblo- 
phoephlte. 

as 

as 

Hu. 

30 

SO 

•c. 

170 

170 

17. S 

4.0 

Triphenyl phosphite 
(commercial grade).. 

as 

SO 

170 

S.1 


The sludge values were determined by diluting 
10 gms. of the oil to a volume of 100 cc. with a 
highly refined petroleum naphtha, allowing the 
solution to stand at 0 * C. for one hour, filtering 
the solution on a weighed Gooch crucible, and 25 
weighing the collected sludge. 

From the above tests, it will be apparent that 
the oil containing the phosphites and thiophos¬ 
phites of my invention had much less tendency 
toward the formation of sludge than triphenyl 30 
phosphite, which is a representative of similar 
types of compounds which have been proposed 
for addition to lubricating oils. 

The preferred esters of the acids of phosphorus 
of my invention are derived from naphthenyl al- 35 
cohols obtained by hydrogenation or sodium re¬ 
duction of derivatives of naphthenic acids from 
petroleum, and particularly the esters of the 
phosphorous adds. However. I Intend to Include 
within the scope of my Invention the mixed esters 40 
such as dlnaphthenyl ethyl ortho-phosphate, dl- 
naphthenyl cresyl ortho-phosphate, dlnaphthenyl 
9. 10-octadecenyl ortho-phosphate, dlnaphthenyl 
dodecyl ortho-phosphate, add naphthenyl dode- 
cyl ortho-phosphate, add naphthenyl ethyl or- 45 
tho-phosphate, add naphthenyl cresyl ortho¬ 
phosphate. add naphthenyl tetradecyl ortho¬ 
phosphate, add naphthenyl 9. 10-octadecenyl 
ortho-phosphate, add naphthenyl phenol ortho¬ 
phosphate and similar compounds. These mixed M 
phosphates may be obtained by esterlfylng a mix¬ 
ture comprising at least one molecular propor¬ 
tion of the naphthenyl alcohols and one molecu¬ 
lar proportion of a different alcohol or a phenol. 
They may also be obtained by first esterlfylng 55 
the naphthenyl alcohols and then reacting with 
the other alcohol or phenol. Alternatively the 
other alcohol or phenol may be first esterifled and 
then reacted with the naphthenyl alcohols. 

The neutral esters of my invention may be eo 
employed as plasticizers in molding and coating 
compositions, particularly those comprising cel¬ 
lulose ethers, such as the benzyl ethers, and cel¬ 
lulose esters, such as the nitrate and acetate. 

The add phosphates and their alkali metal salts* es 
such as sodium and potassium and the ammoni¬ 
um and amine salts are useful as wetting agents, 
detergents, textile lubricants and the like. The 
add phosphates are also useful as lubricant as¬ 
sistants for extreme pressure lubricants. For 70 
example, when 2 % of dlnaphthenyl phosphate. 
Mich as that obtained in accordance with Ex a m ple 
3. is added to a medium viscosity mineral oil. 
SAE-30, and dissolved therein by beating, the 
oil was able to maintain a lubricant film under 75 



267 N 


BEST COPY AVAILABLE 

from the original bound volume 










8,191,011 


ex tr eme high prcfui'e which It would ordinarily 
not withstand, and had a much higher deg r ee of 
“oihness”. 

Hie method of testing my compounds was that 
5 devised by J. O. Almm (Oil and Oas Journal, 
30, 109, 1931). This method consists of running 
a Vt” di a m eter drill rod between two halves of 
a split bushing which Is maintained stationary. 
The load on the bushing Is controllable pro- 
10 vision Is made for the torque devel¬ 

oped by the friction of the lubricant dim- A 
hydraulic system for Increasing the loading on 
the bushing until the all film breaks and the 
metal seizes Is provided. The rubbing speed Is 
15 about 50 feet per minute and the method of 
loading Is gradual, one weight being added to the 
loading lever each ten seconds. Each weight 
added to the loading lever increases the pressure 
on the bushing by about 185 lbs. The machine 
2 o provides for beam loadings up to 20 weights which 
corresponds to a pressure of 30,000 Ibs./sq. in. on 
the full projected area of the drill rod. The 
bearing surface of the bushing is cut to a diam¬ 
eter 0.007 Inch larger than the drill rod so that. 
25 before any wear occurs, the actual bearing sur¬ 
face Is a line. As wear occurs, the bearing sur¬ 
face widens but seldom covers the bushing. After 
a test, the width of the bearing scar can be meas¬ 
ured and an approximate value for the actual 
30 bearing pressure obtained. The values given In 
the preceding examples represent the calculated 
actual bearing pr e ssur e s which were reached In 
the tests without failure of the film. These values 
represent film strength or film resistance. 

35 When subjected to the above test, a good grade 
of paraffin oG win withstand a pressure of only 
3 to 5.000 lbs./sq. in. When an oil containing 
sulfur Is tested by the same method, such oil will 
show a film strength of about 20,000 Iba/sq. In. 

» and win give a torque reading of over 4.0 lbs. ft 
w at this load. 

This application Is In part a continuation of 
my copending application Serial No. 11,809, filed 
March 19.1935, far bters of the adds of phos- 
pharos, m such oopendlng application. I have 
disclosed the phosphates both generlcaQy and 
wectfleally, and the phosphites and thlophoe- 
phttos generally. Also, in such oopendlng appli¬ 


cation. I have rtlsrlnsert that these oompounds 
are useful additions to lubricating oils for pro¬ 
ducing extreme pressure lubricants. The present 
appli c a ti on includes a des cr iption of the prepara¬ 
tion of the phosphites and thiophosphltes and the 
results of tests of lubricating on* r-iintaining such 
compounds. 

While I have disclosed the preferred embodi¬ 
ments of my Invention and the preferred modes 
of carrying the same into effect, it will be readily 
apparent to those skilled In the art that many 
modifications may be m»d» therein without de¬ 
parting from the spirit of my Invention. Accord¬ 
ingly. the scope of my invention is to be limited 
solely by the appended construed as 

broadly as Is permissible In view of the prior art. 

Z claim; 

1. A n aph thc nyl ester of a phosphorous add. 

2. A n ap hthcn yl ester of a thlophosphorous 
add. 

3. A trlnaphthenyl phosphite. 

4. A trlnaphthenyl 

5. A trlnaphthenyl trlthlophosphlte. 

6 . A mixture of naphthcnyl esters of a phos¬ 
phorous add obtained by reacting an esterlfy- 
lng derivative of a phosphorous add with at least 
one molecular propor t ion of a mixture of naph- 
thenyl alcohols. 

7. A m i xt ure of naphthenyl esters of a phos¬ 
phorous add obtainable by reacting an esterlfy- 
ing derivative of a phosphorous acid with three 
molecular proportions at a mixture of naphthenyl 
alcohols. 

8 . A mixture of naphthenyl esters of a thio- 
phosphorous add obtainable by reacting an ester- 
lfying derivative of a phosphorous add with at 
least one molecular proportion of a mixture of 
naphthenyl mercaptan*. 

9. A mixture of naphthenyl esters of a thk>- 
phosphorous add obtainable by reacting an es- 
terifylng derivative of a phosphorous arfd with 
three molecular proportions of a mixture of naph¬ 
thenyl mercaptan*. 

10. A mixture of trlnaphthenyl phosphites. 

11. A mixture of trlnaphthenyl trlthlophos- 
phttet 

PAUL LAWBSNCS SALZBKRQ. 
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This Invention relates to a new and useful com¬ 
position of matter and Involves a composition 
comprising a hydrocarbon, such as a viscous hy¬ 
drocarbon oil, and a polyvalent metal salt of sul¬ 
fur containing substituted adds of phosphorus 
✓"The production of Improved hydrocarbon oils 
and particularly of lubricating oils having desired 
characteristics has been the subject of extensive 
research and investigation In recent years Gen¬ 
erally speaking, the compounding of hydrocarbon 
oils to obtain desired characteristics Involves , 
empirical phenomena and the action of untested <' 
types of compounding agents cannot be pre-*' 
dieted. 

A characteristic which has been the subject of 
extensive Investigation Is the tendency of hydro¬ 
carbon oils to deteriorate or partially decompose 
and oxidize when subjected to high temperatures 
This deterioration is evidenced by the deposition 
of adhesive deposits on hot metal surfaces over 
which the hydrocarbon oil may flow. It Is Im¬ 
portant that resistance to such deterioration be 
Imparted to hydrocarbon oils, particularly to 
lubricating oils, in order that such compositions 
may be relatively free from the tendency to form 
such deposits even under high temperatures and 
severe operating conditions A direct result of 
this type of deterioration during lubrication of 
Internal combustion engines such as engines of 
the Diesel type. Is the tendency of the oil to cause 
or permit the sticking of piston rings 

The crankcase lubricant In Internal combus¬ 
tion engines Is subjected to extremely severe 
operating conditions and In engines of the Diesel 
type the, lubricant encounters In the piston ring 
zone temperatures of from approximately 425 
to 650* P. and pressures from the oxidizing com¬ 
bustion gases as high as 750 to 1150 lbs. per sq. 
in. Addition agents which render hydrocarbon 
oils resistant to deterioration by heat at high 
temperature levels In the order of those above 
mentioned usually impart to the oil the ability 
to Inhibit piston ring sticking In Internal com¬ 
bustion engines and permit longer periods of 
operation of such engines without the necessity 
of major overhauls heretofore occasioned by 
stuck piston rings. 

It should be noted that stabilizing agents 
which are effective at low temperatures to Impart 
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Increased stability to hydrocarbon oils, or which 
are effective at temperatures even as high as 
200 or 250* F.. are often Ineffective under the 
more severe operating conditions and higher 
temperature levels to which lubricating oils are 
subjected In Diesel engines. Thus the operative¬ 
ness of a stabilizer at atmospheric temperatures, 
or even temperatures as high as 200 to 500* F., 
gives no adequate basis for predicting the action 
of the same stabilizing agent at materially higher 
temperatures and under more severe operating 
conditions. The disclosures in the prior art 
relative to such stabilizers therefore cannot serve 
as a guide for one seeking stabilizing agents or 
oxidation Inhibitors effective at higher tempera¬ 
ture levels. The phenomena Involved are cata¬ 
lytic In nature, are highly empirical and require 
extensive experimentation to determine the 
action of a given type of addition agent. 

The present invention Involves the di s covery 
that dispersion of polyvalent metal baits of sulfur 
containing substituted adds of phosphorus In 
hydrocarbon oils, such as mineral lubricating all. 
Imparts new. unpredictable and highly desirable 
properties to the composition. These new prop¬ 
erties render the compounded oil particularly 
useful for various purposes. Although Increased 
resistance to deterioration at high temperature 
levels comprises one of the principal advantages 
of the compounded oil of this Invention, it is 
to be understood that the Invention Is not Hmitui 
to this feature, that different compounds of the 
general type herein Involved vary in their degree 
of effectiveness and may Impart one or more 
other desi r able properties to the lubricating com¬ 
position. In general, however. It has been dis¬ 
covered that the new compositions herein dis¬ 
closed are more stable to heat than Is a hydro¬ 
carbon oil with which the compositions are com¬ 
pounded. The new of thin inven¬ 

tion are therefore useful where resistance to 
deterioration by heat Is Important. An o’rampi* 
of such utility other than as a lubricating oil 
comprises use as a heat transfer fluid where it 
may be desirable to Inhibit or prevent the forma¬ 
tion of a deposit on the metal surfaces from or 
to which heat Is being c onveyed. Likewise, the 
increased resistance to oxidation imported to 
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mono-rster of mono-tbiophosphoric add; 


the oil by the compounds of this invention will 
2nd various applications as. for Instance, in 
insulating, switch or transformer oils. 

It has also been discovered tl. it certain metal 
salts of sulfur containing substriuted phosphoric 
acids have a combination of properties hereto¬ 
fore unknown and carticularly desirable in com¬ 
pounded mineral oils, namely, the ability to 
inhibit oxidation ar.d impart to lubricating oils 
increased resistance to dctrnon.ion by heat, the 
ability to inhibit piston nne .'ticking, freedom 
from the production of increased wear on cylin¬ 
der xralls and piston rings as compared with 
uncompounded mineral oils, low corrosivity as 
respects the chemical action of the compounded 
oil on bearing metals, such as cadmium-silver 
and copper-lead alloys, ns well as the power to 
inhibit the corrosive action of highly paraffinic 
oils cm these bearing metals.” Although various 
compounded mineral oils are Known which are 
capable of inhibiting piston rug sticking, the 
discovery of specific compounding agents capable 
of imparting the above combination of proper¬ 
ties to hydrocarbon oils represents an unebvious 
and important contribution 

Salts of sulfur-containing substituted acids of 
phosphorus which may be added to hydrocarbon 
lubricating oils to’ provide a new -composition of 
matter of the type herein involved comprise com¬ 
pounds which may be represented by the gen¬ 
eral formula: 

M*(»RX>t.H.PY a), 

where M is a metal selected from Groups II. m. 
IV and VI of Mendelyeev*s Periodic Table of the 
Elements. Specific examples of such metals are 
calcium, barium, strontium, aluminum, chromi¬ 
um. lead and magnesium. Within the broader 
aspects of the invention M may also be selected 
from the group iron, cobalt, nickel, zinc and tin. 
In the above formula. R may be alkyl, aryl, alk- 
aryl. aralkyl or cyclic non-benzenoid groups: X 
and Y each are either sulfur or oxygen and sul¬ 
fur: H is hydrogen: P Is phosphorus: c. b, d and 
e represent small whole numbers and c may be 
zero or a small whole number. 

The metal salts of this invention are prefer¬ 
ably formed from substituted acids of pentava- 
lent phosphorus of one or more of the following 
type formulae: 

i 

tooooibJocCer of phosphoric odd; 


6KM» mtrr of phosphoric odd; 


aoao ester of trtrs-thlophospbonc add; 


Chester (tctn-thlopbospboric odd; 


monofMocttr of trtia-thiopbosphoric odd; 


di-CWo actor of tetrvthiopbospborie add; 


SR 

/ 

o«e —oh 

\ 

OH 

SR 

/ 


\>H 

OR 

/ 

s— r —sh 

\h 

OR 


\ 

SH 

SR 

/ 

S—P—6H 

\h 

SR 


/ 

■—6 

\ 


OR 
s=p-^on 
X on 

5 OR 

/ 

5 — r—O R di-cjtcr of mono-thlnpbospboric add: 

\ 

on 

to where R and R’ may be alkyl, aryl, alkaryl. aral¬ 
kyl or cyclic non-benzenoid groups. Substituted 
acids containing at least approximately 12 car¬ 
bon atoms are preferred. Examples of preferred 
type acids are alkyl or alkaryl sulfur containing 
1 .-, substituted phosphoric acids having at least 12 
carbon atoms In the molecule. However, it Is to 
be understood that the broader aspects of the 
invention include other types of sulfur contain¬ 
ing substituted acids of phosphorus containing 
20 more than 12 carbon atoms. Additional exam¬ 
ples of such acids which may be u«*d In forming 
the metal salts of the present Invention are as 
follows: 


:o 


30 


c H 

/ 

0-=P— K' 

\ 

on 

OR 

/ 

S-- P-R* 

\ 

sn 


SR 

/ 

S-=*P—R' 

\n 


niono-thim'sw of phosphonic acid 


raowxstor of tnthiophosphonic acid 


roono-tbiocster of tritbiophospbooic add. 


In all of the above formulae R and R* may be 
alkyl, aryl, alkaryl. aralkyl or cyclic non-benzen- 
40 old groups. 

In general, polyvalent metal salts of sulfur 
containing substituted derivatives of acids of 
phosphorus such as phosphorous acid. HjPOj: 
hypophosphoric acid. HaPCh: orthophosphoric 
, acid. HiPO«; pyrophosphorlc add. H 4 P 3 O; mon- 
4 * othlophosphoric acid. HPSCb; di-thlophosphorlc 
acid. H 3 PS 2 O 3 : trlthJophosphorlc acid, HjPSjO; 
tetra-thiophosphorlc acid. H 3 PS 4 ; thlopyrophos- 
phoric acid. H 4 P 3 S 7 : and trlthlopyTophosphorlc 
acid. H*P:S Os fall within the broadest aspects 
M of the Invention. By “substituted acids” or “sub¬ 
stituted derivatives” of phosphorus, whenever 
used herein. It Is intended to designate adds of 
phosphorus containing an organic group of the 
5 - type previously listed. The organic group may 
be either directly attached to the phosphorus 
atom of the compound or attached thereto 
through an intervening atom such as oxygen or 
sulfur. The term "sulfur containing” is intended 
co to designate compounds In which either the orig¬ 
inal acid of phosphorus or the organic derivative 
thereof contains sulfur. 

The preferred adds are sulfur containing sub¬ 
stituted adds of pentavalent phosphorus and the 
65 preferred salts comprise caldum. barium, alumi¬ 
num. lead and chromium salts of these adds. 
Examples of such salts are caldum cetyl thlo- 
phosphate. chromium cetyl thlophosphate, alum- 
_ 0 inum cetyl thlophosphate, lead cetyl thlophos¬ 
phate. caldum cetyl phenyl thlophosphate. 
chromium cetyl phenyl thlophosphate, aluminum 
cetyl phenyl thlophosphate. lead cetyl phenyl thl¬ 
ophosphate. Salts such as caldum thlo-cresyl 
75 phosphate chromium thlo-cresyl phosphate, alu- 
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mlnum thlo-cresyl phosphate, and lead thlo-cre¬ 
syl phosphate, although less .effective than the 
previously recited compounds. Improve various 
properties of the oil, particularly Its resistance to 
oxidation. 

Additional examples of salts within the scope 
of the Invention are aluminum lauryl thlophos¬ 
phate, aluminum octadecyl thlophosphate, alumi¬ 
num spermol thlophosphate, al uminum oleyl 
thlophosphate. aluminum spermenyl thlophos¬ 
phate, aluminum dl-(amyl phenyl) thlophos¬ 
phate. aluminum naphthenyl thlophosphate. alu¬ 
minum dl-cyclohexanyl thlophosphate. alumi¬ 
num tetra-chlorooctadecyl thlophosphate. alumi¬ 
num dl-(6-chloro, 2-phenyl phenyl) thlophos¬ 
phate. aluminum dl-(3-methyl, 4-chlorophenyl) 
thlophosphate, calcium lauryl thlophosphate, cal¬ 
cium octadecyl thlophosphate, calcium spermol 
thlophosphate. calcium oleyl thlophosphate. cal¬ 
cium spermenyl thlophosphate. calcium dl-(amyl 
phenyl) thlophosphate. calcium naphthenyl thlo- 
phosphate, calcium dl-cyclohexanyl thlophos¬ 
phate, calcium tetra-chloro-octadecyl thlophos¬ 
phate, calcium dl-(6-chloro. 2-phenyl phenyl) 
thlophosphate. calcium dl-(3-methyl. 4-chloro¬ 
phenyl) thlophosphate, barium lauryl thlophos¬ 
phate. barium octadecyl thlophosphate. barium 
spermol thlophosphate. barium oleyl thlophos¬ 
phate. barium spermenyl thlophosphate, barium 
dl-(amyl phenyl) thlophosphate. barium naph¬ 
thenyl thlophosphate, barium dl-cyclohexanyl 
thlophosphate, barium tetra-chloro-octadecyl 
thlophosphate. barium dl-(6-chloro. 2-phenyl 
phenyl) thlophosphate, barium dl-(3-methyl, 4- 
chloro-phenyl) thlophosphate. chromium lauryl 
thlophosphate. chromium octadecyl thlophos¬ 
phate. chromium spermol thlophosphate, chromi¬ 
um oleyl thlophosphate, chro mium spermenyl 
thlophosphate. chromium dl-(amyl phenyl) thio- 
phosphate. chromium naphthenyl thlophosphate, 
chromium dl-cyclohexanyl thlophosphate, chro¬ 
mium tetra-chloro-octadecyl thlophosphate. 
chromium dl-(6-chloro. 2-phenyl phenyl) thlo¬ 
phosphate. chromium di-(3-methyl. 4-chloro¬ 
phenyl) thlophosphate, lead lauryl thlophos¬ 
phate, lead octadecyl thlophosphate, lead spermol 
thlophosphate. lead oleyl thlophosphate, lead 
spermenyl thlophosphate, lead dl-(amyl phenyl) 
thlophosphate, lead naphthenyl thlophosphate, 
lead dl-cyclohexanyl thlophosphate. lead tetra- 
chloro-octadecyl thlophosphate, lead dl - (6- 
chloro-2-phenyl phenyl) thlophosphate. lead di- 
(3 -meth yI. 4-chloro-phenyl) thlophosphate. mag¬ 
nesium lauryl thlophosphate, magnesium octa- __ 
decyl thlophosphate, magnesium spermol thio- ** 
phosphate, magnesium oleyl thlophosphate, mag¬ 
nesium spermenyl thlophosphate. magnesium dl- 
(amyl phenyl) thlophosphate. magnesium naph¬ 
thenyl thlophosphate. magnesium di-cyclohex- 
anyl thlophosphate, magnesium tetra-chloro-oc- 00 
tadecyl thlophosphate. magnesium dl-(6-chloro. 
2-phenyl phenyl) thlophosphate. magnesium di- 
(3-methyl. 4-chloro-phenyl) thlophosphate. 

It should also be understood that the sulfur u 
c o n ta ining substituted adds of phosphorus uti¬ 
lised far preparing the metal salts of this in¬ 
vention may contain organic substituents other 
than pure hydrocarbon groups. The organic 
radical in the add of phosphorus may comprise. To 
In addition to carbon and hydrogen, substituents 
such as the halogens chlorine or bromine, hy¬ 
droxy. suUhydryl and similar groups. likewise, 
the sulfur In the sulfur containing atom need 
not memmxOy be directly at tached to the phos- IS 
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phorus atom. An add which 
types of compounds comprises 
add ester of dl-(p-hydroxy phenyl) sulfide. 

The adds of phosphorus utilized in the pr e ^ nt 
composition may be prepared by various meth¬ 
ods. For example, a mixture of a higher alco¬ 
hol and phosphorus pentasulflde, a mercaptan 
and phosphorus pentoxlde, a 
phosphorus pentasulflde or a 
mixture such as a mercaptan, phosphorus pen¬ 
toxlde and pyrophosphoric add. may be directly 
fused in proportions to give add esters. The 
reaction by which the substituted^phosphoric add 
Is formed In the last mentioned three-component 
mixture is believed to be represented by the fol¬ 
lowing equations: 

2RSH+Pa08-H2RSP0j+RSPCh 

2RSH+RSPOa+H«Pa6r-*3)HiRSPOj 

For example, thlo-cresyl phosphoric add may be 
prepared by reacting thlo-cresol with phosphorus 
pentoxlde and pyrophosphoric acid at a temper¬ 
ature not in excess of 250* F. The thlo-cresol Is 
charged to a stainless steel mlxerjequlpped wlfh a 
Jacket. Steam Is admitted In the jacket ur»tn a 
temperature of 200* F. Is reached, at which tem¬ 
perature the phosphorus pentoxlde and pyro¬ 
phosphoric acid are added. Water Is circulated 
through the Jacket at- thls time to control the 
reaction temperature. ■ Stirring Is continued un¬ 
til the reaction Is complete and the product with¬ 
drawn. 

In preparing the metal salts Involved herein 
the alkali metal salt of the above add may be 
dissolved in aqueous solution and the heavy metal 
or alkaline earth metal salt precipitated there¬ 
from. For instance, the calcium salt may be 
manufactured by precipitation as follows: Water 
and caustic potash are charged to a «i«w and 
heated to a temperature of 180* F. The add Is 
added, thereby forming an alkali salt. An aque¬ 
ous calcium chloride solution Is Incorporated with 
violent agitation during precipitation to pre¬ 
vent Inclusion of the potassium salt. The pre¬ 
cipitated curd Is washed free of inorganic salts 
with hot fresh water. Mineral oil is then added 
and the solution Is dehydrated sis by fronting t*. 
a temperature of 300-330* F. The concentrated 
oil solution so obtained may conveniently be used 
for mixing or blending with other oils to pre¬ 
pare the completed product. 

Either normal or basic aluminum salts may 
be prepared by the precipitation method. The 
normal salts will contain three equivalents of 
the add per atom of aluminum, whereas the 
basic salt should contain less than three equiv¬ 
alents of the substituted add of [phosphorus. 

Calcium salts may also be prepared in a non- 
aoueous environment as by the reaction of cal¬ 
cium carbide with the free substituted add to 
give acetylene and the anhydrous calcium salt. 
Aluminum salts may likewise be prepared In an 
environment substantially free of water by the 
reaction of aluminum chloride with the free sub¬ 
stituted add of phosphorus. Such, aluminum 
salts have properties different from the salts 
prepared by precipitation in aqueous solutions. 
Although these latter salts are I useful, alumi¬ 
num salts prepared by predpitatkm from aqueous 
solutions are preferred where the ability to in¬ 
hibit piston ring sticking In lubricating niif is 
the property desired. 

By way of Illustration and to demonstrate the 
unusual properties possessed fay the comp o u nded 
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o2s of this Invention, test data, are given in lubricating oils under severe operating conditions. 
"Tab> L such as those encountered in the lubrication of 

Table I 




Percent 

salt 

Oxldator 
test: c.c. 

Hours 

Compound 

Method of manufacture of acid 

oxyjrcn 

absorbed 

to stick 
piston 




in 3.5 
hours 

rings 


COMPOCNDED IN ACID REFINED WESTERN OIL S. A. E. 30 
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COMPOCNDED IN PENNSYLVANIA OIL S. A. E. 30 
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It wCl be observed that all of the compounding 
agents were effective to very subs* mtially inhibit 
the absorption of oxygen in. and deterioration of. ;{0 
the mineral lubricating oil in the oxldator test. 
This test is described by Dornte in the Journal of 
Industrial and Engineering Chemistry. 1936. vol. 

28. page 26. and was carried out in the present 
examples at 340* F.. which represents very severe ::3 
conditions 

In the piston ring sticking tests a single cylin¬ 
der. 2S" bore. 2S" stroke. Lauson gasoline en- 
gme was operated under extremely severe condi¬ 
tions for the purpose of developing fully piston 40 
ring sticking and piston gumming tendencies un¬ 
der circumstances simulating severe operating 
conditions encountered in the field. Operation 
of the motor during test was continuous at 1600 
R. P. M. except for periodic shut-downs at fifteen- 43 
hour intervals for inspection. The Jacket tem¬ 
perature was maintained at approximately 375° F. 
and the sump oil temperature at approximately 
220* F. during the test. 

The compounding agents herein disclosed may 
have one or more advantages, depending upon 
the particular compound selected, the proportion 
utilized, and the environment which the lubricat¬ 
ing oil is to encounter. It should be observed, for 
example, that even though a compounded oil may 33 
be somewhat corrosive to copper-lead or cad¬ 
mium-silver bearing metals. Babbitt bearings are 
nttle- if at all. affected by such corrosive action. 
Hence, compounded oils which may not be par¬ 
ticularly desirable for lubrication of copper-lead 60 
or cadmium-silver bearings may be highly useful 
and extremely advantageous In conjunction with 
the operation of Internal combustion engines hav¬ 
ing bearings of Bobbitt or other corrosion-re¬ 
sistant bearing metals. The present invention in 83 
its broader aspects is therefore not limited to a 
particular compound having all or the greatest 
number of advantages, but embraces various of 
the less advantageous addition agents which will 
find utility in particular applications where all 70 
the prerihy improvement In properties may not 
be required or where the standard of performance 
may not be so high. 

Present experience indicates that where the 
properties des i r ed involve the ability to stabilize 4 3 


pistons and piston rings of internal combustion 
engines of the Diesel type, polyvalent metal salts 
of sulfur containing substituted acids of penta- 
valent phosphorus containing more than twelve 
carbon atoms in the molecule and preferably con¬ 
taining an alkyl or alkaryl substituent should be 
utilized. It is to be understood that by “poly¬ 
valent metal salts” used in the above connection 
the alkaline earth metals are included and the 
term “polyvalent metal” is adopted to distinguish 
from the alkali metals. 

A moderately acid refined Western naphthenic 
base oil is the preferred oil stock used as a base 
for the compounded lubricants Involved herein. 
The compounding ingredients appear to function 
more efficiently in such a base oil than in a highly 
paraffinic oil stock or a highly refined Western 
oil. However, it is to be understood that the in¬ 
vention is not limited to any particular base 
stock since various or the present compounds are 
more efficient in inhibiting oxidation smd corro¬ 
sion effects in highly paraffinic oil stocks than any 
compounds so far tested. 

The proportion of metal salts of substituted 
acids of phosphorus added to mineral lubricat¬ 
ing oils may vary widely depending upon the 
uses involved and the properties desired. As lit¬ 
tle as 0.05% by weight of the compound gives 
measurable improvements, particularly as re¬ 
spects inhibiting oxidation and color stability of 
the compounded oil. From approximately 025 
to approximately 2% of the compound may be 
added to lubricants where increased stability in 
internal combustion engines and resistance to 
piston ring sticking comprise the principal prop¬ 
erties desired. Solutions containing more than 
2% of the compounds in mineral oil may be uti¬ 
lized for the purpose of preparing lubricating 
greases and concentrates capable of dilution with 
lubricating oils and the like. Such higher con¬ 
centrations comprise a convenient method of 
handling the compounds and may be used as 
addition agents for lubricants in general as well 
as for other purposes. 

The metal salts of this invention may be added 
to hydrocarbon oils containing other compound¬ 
ing Ingredients such as pour point depressors, 
oili ne ss agents, extreme pressure addition agents. 
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blooming agents, compounds for enhancing the 
viscosity Index of the hydrocarbon oil, corrosion 
inhibitors and the like. The Invention in its 
broader aspects embraces mineral hydrocarbon 
oils containing. In addition to metal salts of the 5 
substituted adds of phosphorus, thirk^ning 
agents and/or metal soaps in proportions or 
In amounts Insufficient to form greases, as in the 
case of mineral castor machine oils or other 
compounded liquid lubricants. 10 

The compounds of this invention may be added 
to oils other than hydrocarbon lubricating oils, 
for example, fuel oils or non-drying vegetable 
or animal oils. 

While the character of the Invention has been 18 
described in detail and numerous examples of the 
composition given, this has been done by way of 
Illustration only and with the intention that no 
limitation should be imposed on the invention 
hereby. It will be apparent to those skilled In 20 
the art that numerous modifications and varia¬ 
tions of the illustrative examples may be ef¬ 
fected In the practice of the Invention which Is 
of the scope of the claims appended hereto. 

We claim: 25 

1. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration at elevated 
temperature and a polyvalent metal salt of a 
sulfur containing substituted add of phosphorus 
having an organic substituent therein. salt so 
being present In an amount sufficient substantially 

to Inhibit said deterioration. 

2. A composition of matter comprising a hydro¬ 
carbon oil and more than approximately 0.05% 
by weight based on the oil of a chromium salt 38 
of a sulfur containing substituted add of phos¬ 
phorus having an organic suhstltuent therein. 

3. A composition of matter comprising a hy¬ 
drocarbon oil and more than approximately 


than 


lubricating oil and more than approximately 
0.05% by weight based on the oil of a polyvalent 
metal salt of a sulfur containing substituted add 
of phosphorus having an organic substituent 
therein. 

10. A stabilized liquid lubricant comprising a 
lubricating oil and more than approximately 
0.05% by weight based on the oil of a polyvalent 
metal salt of a sulfur containing [substituted add 
of pentavalent phosphorus having an organic 
substituent therein. 

11. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration In the pres¬ 
ence of oxygen and a polyvalent metal salt of 
a thloester of phosphoric add, said salt being 
present in an amount sufficient substantially 
to inhibit said deterioration. 

12. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a chromium; salt of a thlo¬ 
ester of phosphoric add, said salt being present 
in an amount sufficient subs tantially to Inhibit 
said deterioration. 

13. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and an aluminum salt of a thlo¬ 
ester of phosphoric add, said salt being present 
in an amount sufficient substantially to Inhibit 
said deterioration. 

14. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a lead salt of a thloester of 
phosphoric acid, said salt being present in an 
amount sufficient substantially to inhibit said 
deterioration. 

15. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a polyvalent metal salt of an 
ester of a thio-phosphoric add, said salt being 


0.05% by weight based on the oil of an al uminum 40 present in an amount sufficient substantially to 


salt of a sulfur containing substituted add of 
phosphorus having an organic substituent there¬ 
in. 

4. A composition of matter comprising a hy¬ 
drocarbon oil and more than approximately 
0.05% by weight based on the oil of a lead salt 
of a sulfur containing substituted add of phos¬ 
phorus having an organic substituent therein. 

5. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration at elevated 
temperatures and a polyvalent metal salt of a 
sulfur containing substituted add of pentavalent 
phosphorus having an organic substituent there¬ 
in, said salt being present in an amount suf- 


lnhlbit said deterioration. 

16. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres, 
ence of oxygen and a chromium salt of an ester 
of a thio-phosphoric add. said salt being present 
in an amount sufficient substantially to inhibit 
said deterioration. 

17. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and an aluminum salt of an ester 
of a thio-phosphoric add. said salt being present 
In an amount sufficient substantially to inhibit 
said deterioration. 

18. A composition of matter comprising a hy- 


fident substantially to inhibit said deterioration. SB drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a lead salt of an ester of 
a thio-phosphoric add. said salt being present in 
an amount sufficient substantially to Inhibit said 
deter i o ra tion. 

80 19. ▲ composition of matter comprising a hy¬ 

drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a polyvalent metal salt of a 
thloester of a thloadd of phosphorus, said salt 
being present in an amount sufficient sobstan- 
68 tially to inhibit said deter iorat ion. 

20. A composition of matter comprising a hy¬ 
drocarbon oil subject to deterioration in the pres¬ 
ence of oxygen and a polyvalent metal salt of a 
thloester of a thlopbosphoric add. said salt be- 

70 Ing pr ese nt in an amount «n«etont substantially 
to inhibit said deterioration. 

21. A compound lubricant comprising a lubri¬ 
cating on and from approximately 0.05% to ap¬ 
proximately 2% by weight based on the oQ of a 


6. A composition of matter comprising a hy¬ 
drocarbon oil and more than approximately 
0.05% by weight based on the oU of a chromium 
salt of a sulfur containing substituted add of 
pentavalent phosphorus having an organic sub¬ 
stituent therein. 

7. A crmpnsitirtn of matter comprising a hy¬ 
drocarbon on and more than approximately 
0.05% by weight based on the oQ of an aluminum 
salt of a sulfur containing substituted add of 
pentavalent phosphorus having an organic sub¬ 
stituent therein. 

8. a composition of matter comprising a hy¬ 
drocarbon on and more than approximately 
0.06% by weight based on the on of a lead salt 
of a sulfur containing substituted add of penta¬ 
valent phosphorus having an organic substituent 
therein. 


9. A stabilised liquid lubricant comprising a 78 polyvalent metal salt of a sulfur-containing sub* 
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sdtuted add of pen tAvalent phosphorus having 


more than approximately twelve carbon atoms In 
the molecule. 

22. A compounded lubricant comprising a lu¬ 
bricating oil and from approximately 0.05% to 5 
approximately 2% by weight based on the oil of a 
chromium salt of a sulfur-containing substituted 
add of pentavalent phosphorus having more than 
approximately twelve carbon atoms in the 
molecule. 

23. A compounded lubricant comprising a lu¬ 
bricating oil and from approximately 0.05% to 
approximately 2% by -weight based on the oil of 


an aluminum salt of a sulfur-containing substi¬ 
tuted add of pentavalent phosphorus having 
more than approximately twelve carbon atoms 
In the molecule. 

24. A compounded lubricant comprising a lu¬ 
bricating oil and from approximately 0.05% to 
approximately 2% by weight based on the oil 
of a lead salt of a sulfur-containing substituted 
add of pentavalent phosphorus having more 
10 than approximately twelve carbon atoms in the 
molecule. 

JOHN T. RUTHERFORD. 
ROBERT J. MILLER. 


DISCLAIMER 

2,252,984.— John T. Rutherford and Robert J. Miller, Berkeley, Calif. Compounded 
Hydrocarbon Oil. Patent dated August 19, 1941. Disclaimer filed 
May 10, 1944, by the assignee, Standard Oil Company of California. 

Hereby enters this disclaimer to claims 1, 4, 5, 8, 11, 13, 14, 15, 17, 18, 19, 20, 
and 24 of said patent. 
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23 C laims. 

This Invention relates primarily to modified 
mineral lubricating oils, the general object of the 
invention being to supply to lub ricating oils oili¬ 
ness and stabilizing constituents, capable of lm- 
5 parting extreme pressure characteristics and also 
of overcoming the deposition of gums, resins and 
vamlsh-like materials upon and about the valves 
and rings of internal combustion engines, and 
preventing the sticking of rings and valves espe- 
10 daily in engines of the Diesel type where operat¬ 
ing conditions are In general rather severe. 

In the case of many lubricating oils there has 
in the past been a strong tendency toward the 
development of resinous and similar deposits 
13 about valves and rings of internal combustion en¬ 
gines due principally to the lubricating oil used, 
although in part to the fuel in some Instances. 
These objectionable deposits, which often result 
in such sticking of valves and rings as to Inter - 
20 fere materially with engine operation, are per¬ 
haps more often found in the case of Diesel en¬ 
gines and engines operating under similar severe 
conditions. I have found that the tendency of 
mineral lubricating oils to deposit gums, resins 
25 and vamish-Uke materials can be largely over¬ 
come by the addition of comparatively small 
quantities of certain types of oil-soluble metal 
soaps, particularly soaps of halogenated fatty 
adds, halogenated naphthenic adds, and halo- 
30 genated synthetic petroleum adds such as those 
produced by oxidation of petroleum fractions to 
yield oil-soluble synthetic adds of fairly high 
molecular weight. Such oil-soluble soaps pref¬ 
erably are those of the alkali earth metals and 
35 heavy metals in general, for example caldum, 
magnesium, aluminum, lead, iron and zinc soaps. 
Other possibilities for soaps of such adds are 
found in sodium, potassium, copper, cobalt and 
nickel soaps when oil-soluble. 

40 Broadly stated, the Invention resides in a lubri¬ 
cating oil otherwise possessing the properties of 
forming gummy, resinous and varnish-like de¬ 
posits upon and about the valves and piston rings 
of internal combustion engines, containing a 
45 small quantity, but suflldcnt however to avoid 
substantial deposit of such objectionable mate¬ 
rials, of a metal soap of adds of the type of 
halogenated fatty adds and halogenated syn¬ 
thetic petroleum adds of relatively high molecu- 
50 lar weight, 1 . e.. having not less than about ten 
carbon atoms. For these purposes the soaps are 
to be employed ordinarily to the extent of about 
1%. for the reason that substantially greater 
amounts of soaps tend ordinarily to thicken the 
.v. oils undesirably and without benefit, whereas 


(CL 252—39) 

small quantities, for example about or less, 
ordinarily do not impart sufficient stabilizing ca¬ 
pacity to avoid or overcome deposition of gums, 
resins and the like. These oils also possess im¬ 
proved film strength or load-carrying capadty. 5 
The invention resides further in oil containing 
such soaps as above indicated foil the indicated 
purpose wherein the oil itself is especially adapted 
to the severe uses encountered in Diesel en gine 
and the like. Such an oil preferably is a naph- 10 
thenlc base oil which In Itself affords some sol¬ 
vent characteristics for gums, resins, and var¬ 
nishes. On the other hand, highly refined, hi ghly 
paraffinic oils may be employed at least for some 
uses, as may less heavily refined highly paraffinic 15 
oil, such as ordinary grades of Pennsylvania oils. 

I have also discovered that oil soluble metal or 
organic base soaps of non-halogenated arid? of 
the types above described may be combined as one 
component of a double-component a/Mlt-inn ma- 20 
terial with any type of oiliness agent as a second 
component. Such a second constituent may be 
methyl aa' dlchloro-stearate, other oillness « ywit 
of the type produced from other alcohols such 
as ethyl and amyl alcohol and from other adds 25 
such as oleic, palmitic and dmiiar f adds, chlori¬ 
nated paraffin, sulfurlzed lard oil. chlorinated di¬ 
phenyl oxide, sulfurlzed or halogenated fatty 
adds of the types herein Indicate^ halogenated 
or sulfurlzed synthetic petroleum adds such as 30 
have been described, tricresyl phosphate, and 
in general all other types of nfl!ne|«t 

Therefore the invention may be *i«n stated as 
extending to the use in mineral lubricating oils 
of an oil-soluble soap constituent combined with 35 
an oiliness or film-strength-improving 
or constituent, such as one or more sulfur or 
chlorine atoms or phosphorous groups and the 
like, contained either in the soap itself, or con¬ 
tained in a second additive component when the 40 
soap Itself does not contain such an oiM nes s or 
film-improving element or constituent. In thi« 
respect, the invention also includes soaps made 
with organic bases such as triethanolamine, quin¬ 
oline, nitrogen bases from petroleum and the 45 
like. Such organic base soaps are to be used 
as substitutes for said oil-soluble metal soap when 
that soap Is not chlorinated (or similarly modi¬ 
fied) and is required to be used In a two-com¬ 
ponent additive material. When such an organic 50 
base soap is chlorinated it may be used as a 
single component additive as a substitute for the 
oil-soluble metal chlorinated soaps (or *tmnnr 
soaps) described. 8 oaps appropriate for this 
purpose are represented by triethanolamine 55 
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chloro-naphthen- 
triethanolamine chlorinated or sulfurized 
laisy »<-*< and other similar soaps of adds 
here in mentioned 

5 In practicing the present invention, any other¬ 
wise satisfactory mineral lubricating oil Is se¬ 
lected. As above indicated, this Is preferably 
a base or Western, type oil, especial¬ 

ly ahe: e such an oil Is to be used for Diesel 
10 engine lubrication. On the other hand, where 
condiaocs are less severe, paraffinic oils may be 
employed. 

Aeenrrt^rtg to one form of the Invention. I add 
to ssch an oil approximately 1% of a soap ca¬ 
ts pahie of preventing the formation and/or ac¬ 
cumulation of gums, resins and varnishes upon 
»rtr* about rings and valves of Internal combus¬ 
tion engines. While the amount of such soaps 
may be varied b etw ee n about 05 or 0.6% and 
20 about 2%. I prefer to use approximately 1% or 
b etw een about 05% and 1.25%. In a sm uch as 
proportions have so far proved to be most 
beneficial 

The soaps which I have found to be highly 
25 satisfactory for these purposes are especially the 
alkali earth metal soaps of halogenated fatty 
mri of halogenated high molecular weight 
synthetic petroleum adds. For example the cal¬ 
cium soap of chlorinated stearic add has been 
20 found highly effident. Similarly, the caldum 
soap of chlorinated oleic add Is very desirable. 
Both the caldum dlchioro-stearate and the cal¬ 
cium dchloro-oleate function adequately In the 
proportions above Indicated to yield a highly 
35 satisfactory oil for Diesel engine or similar uses, 
the performance of the two oils being much the 
same, although the two chlorine atoms are at¬ 
tached to the 9th and 10th carbon by direct ad¬ 
dition In the case of the chlorinated oleic add. 
40 whereas they are attached to the alpha carbon 
by substitution in the case of the saturated 
stearic add. The chlorine content of these two 
materials Is about 20% based on the add. al¬ 
though it may be in the case of the chlorinated 
45 stearic add that part of the chlorine Is attached 
to the beta carbon or the gamma carbon or else¬ 
where. Such chlorine contents lower the melting 
p ed ate of the adds and render both the adds and 
their indicated soaps readily compatible with the 
50 lubricating oil. yielding the freely oil-soluble 
soaps Indicated. In addition to the caldum 
soaps, other alkali earth metal soaps such as 
magnesium soaps may be employed, ms may other 
metal soaps like aluminum dlchloro-oleate and 
55 stearate. soaps of cither chlorinated fat¬ 

ty adds having a miafmom of about ten carbons 
to insure a sufficiently high molecular weight 
and bofltog point may be employed. Correspond¬ 
ing soaps of chlorinated synthetic petroleum 
SO adds likewise may be employed. These adds 
t hem wires are well known or. the market, and 
are frequently produced by oxidation, catalytical- 
ly and ot h e r w ise , of petroleum products, particu¬ 
larly fractions in the light and Intermediate 
S5 lubricating OH ranges, oxi d atio n being a con¬ 
venient means for the formation of the adds. 
These adds are r e co v er ed by precip it a t ion as 
soaps with s u bseq uent cracking out by the use 
of s t r o n g mineral adds to yield the purified adds. 
70 These procedures are generally well understood 
and need not be here described. These adds may 
be more or less readily chlorinated or otherwise 
^vyn.t^ me r ely by passage of the halogen 
gas t h roug h the adds to effect the desired sub- 
75 l atuUun and/or addition, followed by adequate 


neutralization and washing. The soaps of such 
halogenated adds are then readily formed by 
saponiflcatlofTwlth suitable metal salts, hydrox¬ 
ides or oxides In the same way that fatty add 
soaps are formed, as well understood in the In- 5 
dustry. 

In addition to the Indicated metal soaps of 
various halogenated fatty adds such as oleic, 
llnoleic. stearic, palmitic, the coconut fatty adds 
and the like, and the indicated soaps of halo- 10 
Rena ted naphthenic adds and halogenated syn¬ 
thetic petroleum acid. I may also use correspond¬ 
ing oil-soluble sulfurized or phosphorous-bearing 
soaps of such acids of sufficiently high molecular 
weight as herein Indicated. Also. I contemplate 1° 
the use of special soaps, such as a lead soap of 
highly chlorinated organic adds, particularly 
naphthenic adds, as components In extreme 
pressure gear oils and the like. Thus, the oil 
soluble metal soaps of the chlorinated or other- 
wise halogenated naphthenic adds, correspond¬ 
ing sulfurized acids, and halogenated and sulfur¬ 
ized lard oils and fatty adds, and the like, are 
included. 

According to another form of the invention. I 
have found It practicable to use a two-component 
additive material, one of which is a non-halo- 
genated or sulfurized soap for the purpose of 
prevention of deposition of gums and resins and 
the like, and the other of which Is an oillness 30 
constituent which Imparts high load carrying 
capacity. Whereas, in the case of a single com¬ 
ponent. caldum dlchloro-stearate for example, 
both the oillness element and the element for 
overcoming deposition of gums and resins are . 
contained in one compound, in this modification 
of the Invention the soap which largely over¬ 
comes deposition of gums and resins does not 
contain combined therein an agent for Improv¬ 
ing oillness and film strength, such as sulfur, a 40 
halogen, phosphorus, or the like, but the soap is 
employed In conjunction with a second compo¬ 
nent of which methyl dlchloro-stearate Is a good 
example, such second agent imparting the de¬ 
sired niiin»« and Increased load carrying capad- 43 
ty. For example. I may employ approximately 
1% of a caldum soap of palm oil, or coconut oil. 
or oleic add. stearic add or the like, or other dis¬ 
closed add. together with about 05% to 1.0% of 
methyl dlchlor-stearate as the oillness agent to In- 30 
crease Aim st-ength and load carrying capacity. 
Other oillness agents of this general type may be 
substituted such as those produced from ethyl, 
amyl or other alcohols and from oleic, palmitic 
and other adds, the agent containing one of the 33 
halogens such as chlorine, bromine, fluorine or 
iodine. In addition to halogenated ester types, 
other types of oillness agents, such as chlorinated 
paraffin, sulfurized lard oil. sulfurized fatty adds, 
sulfurized adds of the other types herein dls- 00 
dosed, chlorinated diphenyl oxide, trlcresyl phos¬ 
phate anrf kindred phosphorous compounds, and 
the like may be employed. In this manner the 
nuiTww element such as chlorine, sulfur, phos¬ 
phorous, or the like. Is obtained through the 63 
medium of an agent other than the soap. 

Similarly. I may use organic bases in prepar¬ 
ing soaps for the use of the present invention. 
Such bases are rep r e s ented by triethanolamine, 
quinoline bases, nitrogen bases from petroleum *° 
and the like. Where the triethanolamine soap 
Is to be used as one of the compon en ts of a two- 
component additive material, the adds would 
not generally contain an oillness element such as 
chlorine, sulfur or the like. Such a dds may be ** 
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naphthenic adds, fatty adds eowtaming a min¬ 
imum of about 10 carbon atoms, synthetic pe¬ 
troleum adds as from oxidation of paraffin waxes 
and refined petroleum oils and all other types of 
5 adds herein mentioned. When the organic base 
soap, such as a triethanolamine soap, is to be 
used as a single component additive, then the 
add radical will contain the olHness agent such 
as chlorine, sulfur, phosphorous, a phenyl group 
10 or other suitable substituent. Soaps of this 
character will be used in percentages similar to 
those employed with other soaps. 

In all aspects of the pr esen t invention, it will 
of course be obvious that in the case of chlor- 
■•1 inated or sulfurlzed or similar materials that 
either the adds employed may first be chlorinated 
or otherwise treated, or the soaps after their 
formation may be so chlorinated, sulfurlzed. or 
otherwise modified, and the materials produced 
20 by both methods are Intended to be Included 
when adds and soaps are mentioned herein. 

With respect to the synthetic petroleum adds, 
paraffin acids and the like such as produced by 
oxidation as herein mentioned, as distinguished 
25 from naphthenic adds, attention is called to the 
fact that these adds sue of different character 
from naphthenic adds and present a vastly 
greater degree of olllness properties than do the 
naphthenic adds and are in most instances to be 
50 preferred to naphthenic adds or any other natu¬ 
rally occurring petroleum add such as obtained 
from petroleum distillates. The synthetic petro¬ 
leum and paraffin adds mentioned may be pro- 
duced by oxidation as well understood in the art 
M or otherwise. 

Soaps of the indicated nature when added to 
lubricating oils are stable in use. and when em¬ 
ployed in the indicated proportions do not ap- 
40 preciably affect the fluidity of the oils for lubri¬ 
cation purposes. The amount of soap to be added 
to the oil. as is evident from the above disclosure, 
is that quantity necessary to effectively avoid sub¬ 
stantial deposit of g ummy , resinous and varnlsh- 
45 like materials whereby to overcome ring and valve 
sticking in internal combustion engines including 
engines of the Diesel type. At the same time 
tendencies in fuel used with the engines to deposit 
similar or other gummy, resinous, varnish-like 
50 constituents which tend to cause ring and valve 
sticking, are likewise overcome by the use of 
such amount of the indicated type of soap. As 
has been Indicated, thl* amount is ordinarily in 
the order of about 1%. Besides an ordinary 
55 range between about 05% and 2% as previously 
Indicated, there may be instances where as little 
as 0 . 1 % may be used, and on the other band 
larger amounts extending up to possibly as high 
as 5% may be desirable under some conditions, 
00 ?or example where hi gh temperatures are en¬ 
countered. In other words, varying conditions 
can require wider ranges. 

While the invention has been indicated as par¬ 
ticularly applicable to mineral l ubrica ting nils, it 
05 may also be extended to fatty lubricating oils and 
the like. 

It is to be understood that the above disclosures 
are furnished as being illustrative of the present 
invention, and that they are not to be tafc—» as 
70 limi ti ng beyond the requirements of the prior art 
and as Indicated by the appended claim* 

I claim: 

1. A mineral lubricating oil normally liquid for 
internal combustion »ngin— ** , mtaf TttTi g a ”»«ti 
75 quantity in the order of 1.25% of freely oil-soluble 
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metal salt of a chlorinated fatty add sufficient to 
overcome ring and valve sticking tendencies in 
internal combustion engines, without appreciably 
increasing the viscosity of the original lubricat¬ 
ing oil and without imparting grease-like char- 5 
acterlstics to the oil. 

2. A lubricating oil containing a metal soap 
of a chlorinated fatty add in a small quantity in 
the order of one to two percent and sufficient only 
approximately to avoid substantial deposit of 10 
gums, resins and vamlsh-Uke materials upon 
valves and rings of severe service Internal com¬ 
bustion engines, without appreciably increasing 
the viscosity of the original lubricating oil and 
without imparting grease-like characteristics to 15 
the oil. 

3. A lubricating oil containing a small quantity 

between about Vt% and 2% of emlcm™ dichloro- 
stearate of freely oil-soluble form yielding a free 
liquid oil. i 30 

4. A'mineral lubricating oil containing a small 
quantity in the order of about 1 % of a metal 
soap of a chlorinated petroleum add. 

5. A lubricating oil containing ajsmall quantity 
between about &% and 2 % of a calcium soap of a ** 
chlorinated petroleum add. 

6 . A lubricating oil containing ia small quan¬ 
tity between about and 2 % df a metal soap 
of a petroleum add containing an element from 
the class: halogens, sulfur and phosphorous. 30 

7. A mineral lubricating oil containing a small 
quantity in the order of about &% to 2 % of an 
oil-soluble metal soap of a halogens ted naph¬ 
thenic add. 

8 . A Diesel engine lubricating oil comprising as 
primary ingredients a mineral lubricating oil 
and between about 1 % and 2 % of calcium chloro- 
stearates corresponding In chlorine content ap¬ 
proximately to calcium dlchloro-stearates. 

9. A lubricating oil which is normally freely ™ 
liquid comprising naphthenic base mineral lubri¬ 
cating oil containing a small proportion between 
about 1 % and 2 % of freely oil-soluble metal soap 

of saponifiable organic add having at least ten 
carbon atoms to the molecule, in quantity suffi¬ 
cient to overcome ring sticking and deposit of 
gummy and vamlsh-llke materials in severe serv¬ 
ice internal combustion engines without appre¬ 
ciable Increase in the viscosity of the original 50 
oil and without imparting grease-like character- 
sties to the oil, the soap having chemically com¬ 
bined therewith a film strength constituent in 
the form of chlorine. 

10. A Diesel engine lubricating oil comprising 55 
naphthenic base mineral lubricating oil and be¬ 
tween about 1 % and about 2 % of [an oil-soluble 
metal soap not appreciably increasing the vis¬ 
cosity of the original oil nor imparting grease¬ 
like characteristics and containing a chemically eo 
c ombine d film strength element of the class con¬ 
sisting of halogens, sulfur and phosphorous. 

11. A lubricating oil which is normally freely 
liquid comprising naphthenic base mineral lubri¬ 
cating oil containing a small proportion between 85 
about 1% and 2% of oil-soluble calrium soap of 

a fatty add having at least 10 carbon atoms to 
the molecule and containing chlorine correspond¬ 
ing generally with dlchloro soap, the proportion 
of soap being sufficient to overcome ring sticking 70 
and deposition of gummy and vamlsh-llke mate¬ 
rials in severe service internal combustion en¬ 
gines without appreciable increase in the viscosity 
of the original ail and without Imparting grease¬ 
like characteristics to the oil. 75 
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12. A normally liquid lubricating oil for inter¬ 
nal combustion irtgin«»« comp:rising a mineral lu¬ 
bricating oQ of lubricating viscosity ranges con¬ 
taining between and less than 2 % of freely 
j ail-soluble soap of an organic acid having at least 
about ten carbon atoms per molecule and com¬ 
bined with a fllm-strength-increaslng agent of 
the class consisting of the halogens, sulfur and 
phosphorus, the soap being present In amount 
10 sufficient to overcome substantially the deposit 
of gummy and vamish-like materials In severe 
service internal combustion engines without pro¬ 
ducing appreciable viscosity Increase In the orig¬ 
inal oil and without Imparting grease-like char- 
15 acteristlcs. 

IX The oil of claim 12 wherein the soap Is 
calcium soap. 

11 An c11 according to claim 12 wherein is 
employed metal soap of adds of the class con- 
20 sisting of sulfurixed fatty adds, sulfurlzed naph¬ 
thenic adds and sulfurlzed synthetic petroleum 
acids. 

15. An oil according to claim 12 wherein is 
employed metal soaps of adds of the class con- 

23 sawing of chlorinated fatty adds, chlorinated 
naphthenic adds and chlorinated synthetic pe¬ 
troleum adds. 

16. A normally liquid Diesel engine lubricating 
oQ comprising a viscous mineral lubricating oil 

30 a small percentage of freely oil-sol¬ 

uble soap of an organic add having at least about 
ten carbon atoms per molecule with a film- 
strength-increasing agent of the class consisting 
of halogens, sulfur and phosphorus, the soap be- 
35 ing present in amount sufficient to overcome 
substantially deposit of gummy and varnish-like 
materials In Diesel engines without producing 
appreciable viscosity Increase in the original oil 
and without imparting grease-like characteri- 
40 3°- 

17. The oil of claim 16 wherein the soap is a 


calcium soap and the film-strength agent is chlo¬ 
rine. 

18. A lubricating oil according to claim 4 
wherein the soap employed is such as not to Im¬ 
part grease-like characteristics or appreciable 6 
increase In the viscosity of the original oil. 

19. A lubricating oil according to claim 5 

wherein the soap employed Is such as not to Im¬ 
part grease-like characteristics or appreciable In¬ 
crease in the viscosity of the original oil. 10 

20. A lubricating oil according to claim 6 

wherein the soap employed Is such as not to Im¬ 
part grease-like characteristics or appreciable In¬ 
crease In the viscosity of the original oil and the 
oil is a non-waxy oil. 15 

21. A lubricating oil according to claim 7 
wherein the soap employed Is such as not to im¬ 
part grease-like characteristics or appreciable In¬ 
crease In the viscosity of the original oil. 

22. A lubricating oil comprising as primary in- 20 
gradients a mineral lubricating oil and freely oil- 
soluble calcium chloro stearates corresponding 
generally in chlorine content to calcium dlchloro- 
ste&rates. the oil having increased oillness and 
film strength and anti-ring sticking characterise 25 
tics by reason of said soap and the quantity of 
soap present being between about Vi% and about 
2 % and such as not to impart appreciably In¬ 
creased viscosity and grease-like characteristics. 

23. A lubricating oil for severe service Inter- 30 
nal combustion engines comprising a non-waxy 
mineral lubricating oil of a lubricating viscosity 
range containing in the order of 1 % of a freely 
oil-soluble metal soap not appreciably increas¬ 
ing the viscosity of the original oil not imparting 35 
grease-like characteristics and containing a 
chemically combined film strength agent of the 
class consisting of halogens, sulfur and phos¬ 
phorus. 

ULRIC B. BRAY. 
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DEFT. APPELLEE’S EXHIBIT F 

PMN/n Paper No. 10 

Patent Office Jan 11 1944 Mailed 

DEPARTMENT OF COMMERCE 
UNITED STATES PATENT OFFICE 
Richmond, Virginia 
In re application of 
Peter A. Asseff 
Serial No. 416, 751 
Filed: Oct. 27, 1941 

For: LUBRICATING COMPOSITION 
On Appeal Before the Board of Appeals 

Examiner’s Statement on Appeal 

This is an appeal from the final rejection of claims 1 to 9 
inclusive, 11 to 22 inclusive, all of the claims in the case. 

The claims appealed are as follows: 

Claim 1: A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the combina¬ 
tion of (a) an oil-soluble detergent effective to remove de¬ 
leterious deposits such as resin and varnish formed in an 
internal combustion engine and (b) a salt of an acidic re¬ 
action product obtained by reacting an organic hydroxy 
compound with a reagent of the class consisting of those 
containing each of the following two groups: (1) phos¬ 
phorus and arsenic, and (2) sulphur and selenium. 

Claim 2: A composition in accordance with claim 1 in 
which the hydroxy compound has the hydroxyl group at¬ 
tached to a non-benzenoid structure. 
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Claim 3: A composition in accordance with claim jl in 
which the hydroxy compound is an alcohol. 

'• i 

Claim 4: A composition in accordance with claim 1 in 
which the hydroxy compound is a cyclic alcohol. 

Claim 5: A composition in accordance with claim i in 
which the hydroxy compound is a cycloaliphatic alcohol 

Claim 6: A composition in accordance with claim 1 in 
which the hydroxy compound is a cycloaliphatic alcohol 
containing the cyclohexyl nucleus. 

Claim 7: A composition in accordance with claim i in 
which the hydroxy compound is an alkylated cycloaliphatic 
alcohol. 

Claim 8: A composition in accordance with claim 1 in 
which the hydroxy compound is an alkylated cycloaliphatic 
alcohol containing a cyclohexyl nucleus. 

Claim 9: A composition in accordance with claim ij in 
which the hydroxy compound is an alkylated cycloaliphatic 
alcohol in which substantially all of the alkyl groups con¬ 
tain less than six carbon atoms. 

Claim 11: A composition in accordance with claim 22 
in which the metal is a polyvalent metal. 

I 

Claim 12: A composition in accordance with claim 22 
in which the metal is selected from Group II of the Periodic 
Table. 

Claim 13: A composition in accordance with claim 22 
in which the metal is zinc. 

Claim 14: A composition in accordance with claini 1 
in which the reagent is selected from the class consisting 
of P2S5, P 2 Se s , P 2 S 3 , and P 2 Se 3 . 

Claim 15: A composition in accordance with claim 1 
in which (a) is a compound containing the —C-X-M radicle 
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where M is a metal and X is an element of the class con¬ 
sisting of oxygen, sulphur, and selenium. 

Claim 16: A composition in accordance with claim 1 in 
which (a) is a metallic phenate. 

Claim 17: A composition in accordance with claim 1 
in which (a) is a metallic phenate derived from a hydroxy 
aromatic sulphide. 

Claim IS: A composition in accordance with claim 1 in 
which (a) is a metallic phenate derived from an alkylated 
hydroxy phenyl sulphide. 

Claim 19: A composition in accordance with claim 1 in 
which (a) is a metallic phenate and (b) is a polyvalent 
metal salt. 

Claim 20: A composition in accordance with claim 1 
in which (a) is a metallic phenate and (b) is metallic salt 
with the metal selected from Group II of the periodic table. 

Claim 21: A lubricating composition characterized by 
the presence therein of a plurality of different metals, one 
of which is zinc, said metals being present in the form of 
oil-soluble organic compounds. 

Claim 22: A lubricating composition comprising a 
major amount of a hydrocarbon lubricating oil and the 
combination of (a) an oil-soluble detergent effective to re¬ 
move deleterious deposits such as resin and varnish 
formed in an internal combustion engine and (b) a metallic 
salt of an acidic reaction product obtained by reacting an 
organic hydroxy compound with a reagent of the class 
consisting of those containing one element from each of the 
following two groups: (1) phosphorus and arsenic, and 
(2) sulphur and selenium. 

The art relied upon in the rejection of the claims is as 
follows: 
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Neely 2,228,671 Jan. 14, 1941 

Shoemaker 2,229,528 Jan. 21, 1941 (filing date 3-23-38) 

Salzberg 2,121,611 June 21, 1938 

Rutherford 2,252,984 Aug. 19, 1941 (filing date 5-6-39) 

Bray 2,225,365 Dec. 17, 1940 

Invention 

The subject matter of this application which is being ap¬ 
pealed relates to a lubricant composition which has a large 
field of use in internal combustion engines where high 
temperatures are encountered, such as, the spark-ignitipn 
and diesel types. 

The lubricant composition found best suitable comprises 
a mineral oil base, a component functioning as a deter¬ 
gent and a component functioning as an inhibitor of cor¬ 
rosion. 

Applicant’s composition specifically is dealing with a 
mineral lubricating oil containing a metallic salt of an 
alcoholate, phenate, carboxylate and their corresponding 
thio compounds whose function in the composition is to act 
as a detergent salt, that is, to reduce the amount of ae- 
ieterious deposits formed in an internal combustion engine 
when the oil is used as a crank case lubricant and also a 
metal salt of a cyclichydroxy derivative of an acid 
phosphorus and sulphur to overcome the corrosiveness 
caused by the detergent salts. Examples of these deter¬ 
gent salts are the polyvalent metal salts, such as, cad¬ 
mium, silver, copper, tin, lead, zinc, nickel, etc., of the 
phosphorized and sulfurized cyclichydroxy organic com¬ 
pounds, such as, cyclohexanol, substituted cyclohexanol, 
naphthenyl alcohol and the like. 

Claims 1 to 9 inclusive, 11 to 20 inclusive and 22 are re¬ 
jected as lacking invention over the patent to Neely taken 
with the patent to Rutherford. The patent to Neely dis¬ 
closes a lubricating oil composition containing a detergent 
salt in a metal phenate and an anti-corrosive agent in|a 
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metal salt of cyclichydroxy derivative of an acid of phos¬ 
phorus (phosphorus salt of calcium, barium, chromium and 
the like of di-cyclohexanyl). 

The patent to Rutherford discloses a mineral oil lubri¬ 
cating composition containing as an anti-corrosive agent, 
a metal salt of a cyclichydroxy derivative of an acid of 
phosphorus and sulfur (thiophosphorus metal salt of cyclo- 
hexanyl). 

It was the Examiner’s contention that no invention has 
been, involved in substituting the anti-corrosive agent in 
Neely by the anti-corrosive agent in the patent to Ruth¬ 
erford. Such a substitution would be obvious to one 
skilled in the art. It should be noted that the lubri¬ 
cant of both of these patents are dealing with appli¬ 
cant's problem of lubricating internal combustion engines 
where high temperatures are encountered. The claims 
were further rejected as lacking invention over the patent 
to Neely or the patent to Bray taken with the patent 
to Salzberg. 

Both patents to Neely and Bray disclose lubricating oil 
compositions containing detergent salts of the character 
used by applicant with anti-corrosive agents admixed 
therewith. 

The patent to Salzberg discloses a similar type of lubri¬ 
cant which contains a salt of a naphthenyl derivative 
(cyclic) of an acid of phosphorus and sulphur as an agent 
for preventing corrosion. It was the Examiner’s conten¬ 
tion that no invention would be involved in using as the 
anti-corrosive agent in either Neely or Bray the corrosive 
agent in the patent to Salzberg. The substitution is con¬ 
sidered as being obvious to one skilled in the art, since all 
of these patents are treating of the same problem of lubri¬ 
cation. 

Claim 21 was rejected as being fully met by the dis¬ 
closure in the patent to Shoemaker. In this patent there 
is a disclosure of various organic compounds including 


zinc as one of the metals which are to be admixed with a 
mineral lubricating oil for the production of a lubricating 
composition. Attention is directed to lines 45 to 51 inclu¬ 
sive of column 1 of page 1 of this patent for a teaching 
of using mixtures of metal alcoholates in mineral lubricat¬ 
ing oil. 

Claim 21 is further rejected as being substantially met 
by the patent to Neely who discloses a lubricating oil com¬ 
position containing a mixture of metallic organic com¬ 
pounds. Among the compounds listed, zinc is included. 
Note lines 44 to 46 inclusive of column 2 of page 1 of this 
patent. 

It is respectfully submitted that the final rejection of 
the claims be sustained. 

Respectfully submitted, 

P. M. Nash 

Examiner, Division 64 



DEFT. APPELLEE’S EXHIBIT H 


Paper No. 27 

1 Appeal No. 50,127 
Hearing: 

Jan. 24, 1945 MB 

IN THE UNITED STATES PATENT OFFICE 


BEFORE THE BOARD OF APPEALS 


Ex parte Peter A. Asseff 
Application for Patent filed October 27, 1941, 

Serial No. 416, 751. Lubricating Composition. 


Messrs. Oberlin, Limbach & Day for appellant. 


DECISION OF BOARD OF APPEALS 

This is an appeal from the decision of the examiner 
finally rejecting claims 1 to 9, inclusive, and 11 to 22, in¬ 
clusive. Appellant having withdrawn claims 1 and 22, the 
appeal as to these claims will be dismissed. 

Claim 2 is illustrative and reads as follows: 

2. A lubricating composition comprising a major 
amount of a hydrocarbon lubricating oil and the com¬ 
bination of (a) an oil-soluble detergent effective to 
remove deleterious deposits such as resin and varnish 
formed in an internal combustion engine and (b) a 
salt of an acidic reaction product obtained by reacting 
an organic hydroxy compound which has the hydroxyl 
group attached to a non-benzenoid structure with a 
reagent of the class consisting of those containing each 
of the following two groups: (1) phosphorus and ar¬ 
senic, and (2) sulphur and selenium. 
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2 The references relied upon are: 

Salzberg 2,121,611 June 21, 1038 

Bray 2,225,365 Dec. 17, 1040 

Neely et al 2,228,671 Jan. 14, 1941 

Shoemaker 2,229,528 Jan. 21, 1941 

Rutherford et al 2,252,984 Aug. 19, 1941 

The subject matter of the appealed claims relates to a 
lubricant composition for use in internal combustion En¬ 
gines such as the Diesel type engine wherein relatively 
high temperatures are encountered in operation. Broacjly, 
the lubricant comprises a mineral oil base, an added cdm- 
ponent in the nature of an oil soluble detergent to Re¬ 
move resin and varnish deposits which form in the oil 
and a third component which is a corrosion inhibiting sub 
stance which prevents or inhibits corrosion of the bearing 
surfaces. The claims broadly define the classes of com¬ 
pounds which characterize the added components. 


Claims 2 to 9, inclusive, and 11 to 20, inclusive stand Re¬ 
jected as lacking invention over the patent to Neely et al 
in view of the patent to Rutherford et al. The Neely 
patent is relied upon as disclosing a lubricating oil com¬ 
position containing a detergent salt and an anti-corrosive 
agent. Neely’s composition contains, in addition to t^ie 
hydrocarbon lubricating oil, a metal phenate which is tjhe 
same detergent which appellant claims and also a salt of 
a substituted acid of phosphorus as the anti-corrosive 
agent. It is in the latter component of the Neely composi¬ 
tion that appellant distinguishes from this patent. 


Neely states that metal phenates, which provide ojne 
component of his composition comprise the alkali, alka¬ 
line earth, and other metal phenates, examples of the let¬ 
ter including zinc, chromium and aluminum. Salts of sub¬ 
stituted acids of phosphorus which the patentee 
3 adds to the oil composition comprise metal salts of 
substituted oxy-acids of phosphorus, among tjhe 
metal salts mentioned being the heavy metals, including 
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zinc. It is observed in the patent that the presence of 
metal salts of substituted acids of phosphorus not only 
increases the efficiency of the compounded oil in inhibiting 
piston ring sticking, but that these salts decrease corrosion 
of certain bearing metals by lubricating oils containing 
metal phenates. Since Neely does not disclose the specific 
anti-corrosion agent disclosed and claimed by appellant, 
the patent to Rutherford et al was cited and relied upon 
by the examiner. This patent discloses polyvalent metal 
salts of sulphur containing substituted acids of phosphorus 
in hydrocarbon oils such as mineral lubricating oil, whicli 
compounds are said to impart new, unpredictable and 
highly desirable properties to the composition. 

Rutherford states that the compounds which he uses have 
many desirable properties when mixed with lubricating 
oils in that they inhibit oxidation, impart increased resist¬ 
ance to deterioration by heat, inhibit piston ring sticking, 
possess low corrosivity with respect to chemical action on 
bearing metals, and inhibit the corrosive action of highly 
paraffinic oils on these bearing metals as well. Thus we 
find here the disclosure of what is said to be an unusual 
class of agents which not only inhibit corrosion, but like¬ 
wise inhibit ring sticking. These characteristics are the 
two important ones sought by appellant. 

It will be observed that the compounds disclosed by Ruth¬ 
erford are of the same class defined in the appealed claims 
as the corrosive inhibiting agent and also that the 
4 compounds of Rutherford possess many of the prop¬ 
erties inherent in the corresponding agent of the 
Neely et al composition. Since both patents relate to the 
same art, and are concerned with the same problems, it is 
our view that it would not involve invention for one seek¬ 
ing a composition similar to, but different from that dis¬ 
closed in the Neely et al composition to substitute a cor¬ 
rosion inhibiting agent having all the desirable properties 
disclosed in Rutherford for the corrosion inhibiting agent 
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of Neely to determine the effectiveness of the substituted 
agent in the Neely composition as a matter of routine 
investigation. While these two agents may not be complete 
equivalents in all respects, particularly with regard to 
certain advantages of the one over the other, we see noth¬ 
ing inventive in the substitution above discussed in order 
to determine what, if any advantages, there might be in 
such substitution. We are, therefore, inclined to agree with 
the examiner that it would be lacking in invention to Sub¬ 
stitute the anti-corrosive agent of Rutherford for tha^ of 
Neely. In reaching this conclusion, we have carefully Con¬ 
sidered the affidavit and showing submitted with the bfief 
but we are not convinced of error in the conclusion reached 
by the examiner. 

There is a further rejection of these claims on the patent 
to Neely et al or the patent to Bray in view of the Salzburg 
patent. These rejections appear to be cumulative and we 
are inclined to agree with the rejection on Neely et a} in 
view of Salzberg with the exception of claims 11,12,13 hnd 
20 which define the metal of the metallic salt of the acidic 
reaction product as a polyvalent metal, and more specific¬ 
ally zinc. This limitation we have been unable to find 
5 in the Salzberg patent. The rejection on the Bray 
patent taken with Salzberg does not appear to be 
well taken and cannot be sustained. 

Claim 21, which calls for a plurality of different metals, 
one of which is zinc, stands rejected as being fully met 
by the disclosure in the Shoemaker patent. Shoemaker 
states that his invention contemplates mixtures of the al- 
coholates and/or thio-alcoholates, such as for example the 
lorolates. Mixtures of the lorolates, such as the patentee 
discloses, would include zinc and aluminum and would, 
therefore, fully anticipate this claim. It is considered im¬ 
material that Shoemaker made no mention of the desirabil¬ 
ity of using different metals in the same composition. T^he 
disclosure appears to contemplate the mixture claimed. 
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There is further rejection of this claim on the Neely et 
al patent and we likewise sustain this rejection since the 
patentee contemplates the use of zinc phenates which 
along with the corrosion inhibitor, which latter includes 
the metal salts of substituted oxy-acids of phosphorus 
would provide a lubricating composition characterized by 
the presence therein of the plurality of different metals, 
one of which is zinc, the metals being present in the form 
of oil soluble organic compounds. 

The decision of the examiner is affirmed with respect to 
the rejection of claims 2 tto 9, inclusive, and 11 to 21, in¬ 
clusive. 


The appeal is dismissed with respect to claim 5 1 and 22. 
October 1, 1945 


M. L. Redrow 1 


Examiner-in-Chief 
F. J. Porter 

Examiner-in-Chief 
E. F. Klinge 

Examiner-in-Chief 


BOARD 
V OF 
I APPEALS 


Oberlin, Limbach & Day, 
909 Leader Bldg., 
Cleveland, Ohio. 
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DEFT. APPELLEE’S EXHIBIT I 

i 

i 

Paper Nq. 29 

1 Appeal No. 50,127 MSP 

IN THE UNITED STATES PATENT OFFICE 

BEFORE THE BOARD OF APPEALS j 

Ex parte Peter A. Asseff 

Application for Patent filed October 27, 1941, 

Serial No. 416,751. Lubricating Composition. 

Messrs. Oberlin, Limbach & Day for applicant. 

DECISION OF BOARD OF APPEALS 
On Request for Reconsideration 

This is a petition for reconsideration of the decisioiji of 
the Board of Appeals dated October 1, 1945, affirming the 
decision of the Primary Examiner. 

| 

It is urged by petitioner that evidence of commercial 
success should be considered and accepted as persuasive 
of invention in this case since no single reference antici¬ 
pates the claims. 

| 

An affidavit accompanies the petition which we have not 
considered since such affidavits can be given no considera¬ 
tion after decision by the Board. The record has other¬ 
wise been fully reviewed but it appears that there does 
not exist in this case such doubt as would warrant a 

2 resolution of the question of patentability in appel- 
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lant's favor. The requirements of non-corrosivity 
of bearing surfaces, homogeneity of the constituents in the 
oil and non-sticking of rings are factors which were well 
recognized in the references relied upon by the examiner 
and it is still our opinion that invention was not involved 
in the substitution of the corrosion inhibiting agent of 
Rutherford et al with its attendant functions for the cor¬ 
responding agent in Neely et al for the reasons stated in 
our decision and in the examiner's statement. 


The petition has been considered but is denied in respect 
to making any change in our decision. 


W. L. Redrow 

Examiner-in-Chief 
F. J. Porter 

Examiner-in-Chief 
E. F. Klinge 

Examiner-in-Chief 


BOARD 
y OF 
I APPEALS 


November 29, 1945 

Messrs. Oberlin, Limbach & Day, 

909 Leader Bldg., 

Cleveland, Ohio 
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United States Court of Appeals 

FOR THE DISTRICT OF COLUMBIA. 


Appeal No. 9731. 

PETER A. ASSEFF and 
# THE LUBRI-ZOL CORPORATION, 

Plaintiffs-Appellants, 


vs. 

LAWRENCE C. KINGSLAND, 
Commissioner of Patents, 

Defendant-Appellee. 

Appeal From 

The District Court of the United States 
For the District of Columbia. 


APPELLANTS’ BRIEF. 


INTRODUCTION. 

The invention of this case as defined by the claims 
is a 1 ‘built-up” lubricating composition, the base of which 
is mineral oil and to which are added two separate chemi¬ 
cals. Refined mineral lubricating oil when used by itself 
as the only lubricant at high temperatures and under con¬ 
ditions of extreme stress, as encountered for example in 
Diesel engines, will decompose and deteriorate. This fail¬ 
ure is evidenced in two particular ways: 

First, certain decomposition products of the oil deposit j 
in a vamish-like film on the metal parts of the engine. 
Where close tolerances between moving parts are essen¬ 
tial, such film and similar deposits interfere with the opera¬ 
tion of such moving parts. A notable example is the piston 
rings in the engine which are mounted in circumferential 
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slots in the piston. A collection of deposits in the grooves 
in which the rings are mounted and on the rings themselves 
will soon ^‘freeze” or ‘‘stick” the rings, requiring the en¬ 
gine to be torn down and cleaned. 

Other products of decomposition of the oil are highly 
corrosive. Heavy duty engines are usually provided with 
improved anti-friction bearings on the connecting rods and, 
elsewhere, made of high melting point, low friction bearing 
metal. Such bearing metals are notoriously sensitive to 
corrosion and it is these metals which the acidic decompo¬ 
sition products in the oil corrode and destroy. 

The precise mechanics of the oil breakdown is not fully 
understood. It is suspected that the violent agitation of 
the oil and the spreading out of it into thin films and small 
droplets while exposed to high temperature and highly 
heated air and other gases present in the engine causes an 
oxidation of the oil and perhaps also a reaction between 
the oil and the highly heated gases present in the engine. 

It has been the practice for some time to add various 
chemicals to refined mineral oils so as to improve the 
stability of the ultimate composition. The manner in which 
those chemicals act is not fully understood. It has not been 
determined whether these chemicals effect the stabilization 
by preventing deterioration of the oil or by reacting with 
and nullifying the normal decomposition products of the 
oil. One of the principal patents of the prior art which 
has been cited by the Patent Office in these proceedings is 
Rutherford, et al. No. 2,252,984, p. 267P. On page 1 of 
that pateiit, column 2, beginning -with line 12, those paten¬ 
tees state: 

“The disclosures in the prior art relative to such stabi¬ 
lizers therefore cannot serve as a guide for one seeking 
stabilizing agents or oxidation inhibitors effective at 
higher temperature levels. The phenomena involved 
are catalytic in nature, are highly empirical and re¬ 
quire extensive experimentation to determine the action 
of a given type of addition agent.” 
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THE INVENTION. 

I 

By having reference to the claims as set out in detail 
in the stipulation filed at the time of the trial, it will be 
observed that the invention comprises the combined use 
in the mineral oil base of two different chemicals. The | 
first of these chemicals identified as component A is broad-1 
ly defined as a “detergent” which is “effective to remove: 
deleterious deposits such as resin and varnish formed in! 
an internal combustion engine.” The second chemical is! 
defined as a salt of a certain type of reaction product. As: 
explained by Dr. Smith in his testimony, page 57, at the i 
time of the trial, these salts can be defined for convenience 
as thio-phosphate ester salts. They are made by first re-! 
acting an alcohol with any one of certain defined reagents, I 
the preferred being a phosphorus sulphide, and then mak- i 
ing a salt of such acidic reaction product. One of the 
reasons why the component B is identified by its mode of 
preparation is because of the complex character of that! 
material. It is not a pure chemical compound but is in¬ 
stead a mixture of materials which are preponderantly 
thio-phosphate ester salts. The recital in the claims of the 
method of preparation further aids to distinguish the 
claims over the prior art. 

As will be shown presently, one of the principal pat¬ 
ents relied upon by the Patent Office is a Neely et al. pat- J 
ent, p. 267A, which suggests the combined use of one type j 
of detergent material with an oxy derivative of an acid 
of phosphorus in contradistinction to the thio or sulphur 
derivative of the Appellants 7 claims. (Whenever the term 
“thio” is used in defining a chemical compound, it signifies 
that the compound contains sulphur.) 

The “oxy 77 compounds which comprise Neely’s com-; 
ponent B are not and cannot be made by the process by 
which the “thio” compounds of the plaintiffs 7 claims are 
made. The numerous claims in issue are all directed to 
this “combination 77 of components A and B in mineral 
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lubricating oil. The claims differ from one another in the 
manner in which the components A and B are specifically 
identified. It is believed that for the purposes of this 
case it is not necessary to go into these differences between 
the several claims since the issue may be decided on the 
basis of the definition of the invention as just explained 
and as set forth for example in claim 2. 

THE HISTORY OP THE APPELLANTS’* INVENTION. 

One of the witnesses called at the time of the trial was 
Dr. Smith, the Director of Research of the plaintiff com¬ 
pany, in whose laboratory the applicant, Asseff, made the 
invention so that Dr. Smith was familiar with the circum¬ 
stances surrounding the making of that invention. Dr. 
Smith in his testimony, pages 57 and 58, explained that, 
prior to the making of the present invention, Asseff was 
engaged in a series of experiments which led to the pro¬ 
duction by him of a chemical compound which was new per 
se. i.e. it had never been made before. Asseff is securing 
a patent on that chemical compound as a new material 
per se. That new chemical compound is included within 
the scope of the definition of component B of the claims 
in issue in that it is a thio-phosphate ester salt. After 
Asseff had prepared quantities of that new chemical com¬ 
pound, some of it was placed in a refined mineral lubri¬ 
cating oil and the oil then run in an engine and, in the words 
of Dr. Smith (page 58), “it was found to be a very effective 
corrosion inhibitor”; Asseff next tried his new chemical 
in a wide variety of base oils. This is one of the hardest 
requirements which any single chemical may be called upon 
to meet. While there are certain chemicals which will 
function satisfactorily in one particular type of base oil, 
when they are used in other base oils they are either in¬ 
effectual or actually deleterious. Asseff, however, found 
that his new chemical compound was effective in all of the 
pure refined mineral lubricating oils in which it was tried. 
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He then tried it in an oil which also contained a de¬ 
tergent and the results of that test were truly astounding. 
Data on the order of that secured in the original test is set 
forth in Exhibit 7 (p. 252). In that Exhibit,* example No. 
5 shows the results of the engine test on a commercially 
refined mineral lubricating oil containing 1% of Asseff’s 
new chemical compound, and example No. 8 shows the re¬ 
sults which were secured when that new chemical com¬ 
pound was added to an oil which also contained .75% of a 
detergent. The truly startling and totally unexpected 
result secured from the test on example No. 8 was that, 
while it was then the consensus of opinion of the workers 
in the art that a material which was effective as a corro¬ 
sion inhibitor would nullify the effect of a detergent, the 
contrary was found in the test on example No. 8. It will 
be noted that in example No. 2 (Exhibit 7), which is the 
test on the oil containing only the detergent, at the end of 
90 hours the piston cleanliness was rated as E, two rings 
were stuck, and the grooves in the oil ring were 100% filled 
and the bearing loss was 363 milligrams. At the end of 90 
hours in the test on example No. 8, the piston cleanliness 
was rated as A with no rings stuck and no filling of the 
grooves in the oil ring and a bearing loss of only 13 milli¬ 
grams. 

At about the time when this work was done by Asseff, 
there was filed in the Patent Office an application, Exhibit 
15, pages 255-266, for patent by Messrs. Cook and Thomas, 
co-workers in the laboratories of The American Cyanamid 
Co., which laboratory was engaged in a research program 
on this same subject. In their application as filed in the 


• The tests of which the data is given in all of the Exhibits, 
with the exception of Exhibit 13, p. 253, were all run in internal 
combustion engines in accordance with the test procedure given 
in Exhibit B, page 159 and for an understanding of what is meant 
by the letter designations such as A, B, etc. in describing the con¬ 
dition of the pistons in the engine, reference may be had to the 
colored chart on page 161A. 
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United States Patent Office on July 11, 1941, at almost 
the identical time when Asseff ran the experiments on his 
example Xo. S in Exhibit 7, Cook and Thomas said: 

“It is interesting to compare the results obtained by 
the intorporation of small amounts of the heavy metal 
salts of dithiophosphoric acid esters in crankcase oils 
with the action of mixtures of dissimilar chemicals 
that have been added to oils in an attempt to accomplish 
the same purpose. Detergents such as calcium stearate, 
calcium naphthenate and the like have previously been 
used in admixture with anti-corrosion agents such as 
triphenyl phosphite and sulfurized sperm oil that have 
no detergent properties. Although each of these two 
classes of materials will perform its function in a 
lubricating oil the two separate chemicals do not co¬ 
operate to produce a satisfactory anti-corrosion and 
detergent action when used together. The function of 
a corrosion inhibitor is to cover the bearings and other 
corrodable metal surfaces of the automobile engine 
with a passivating film that prevents corrosion of the 
metal by the organic acids and other corrosive oxida¬ 
tion products in the oil. On the other hand a sludge 
inhibitor or detergent, as its name implies, operates 
to remove adhering solids from the metal parts of the 
engine and thus to produce a clean metal surface. 
Consequently, the use of a corrosion inhibitor in ad¬ 
mixture with the detergents heretofore employed has 
proven to be ineffective over arvy extensive period of 
time, as each chemical tends to offset the action of the 
other.' ’ (Exhibit 15, page 259.) (Emphasis ours.) 

Xo more conclusive evidence could be presented of the 
unexpected results secured by Asseff in his experiments. 
The results were directly contrary to what the workers in 
the art expected would happen. 

After Asseff found that his new chemical compound 
gave these surprising and totally unexpected results when 
used in combination with a detergent, then, according to 
the further testimony of Dr. Smith, page 61, he tried other 
thio-phosphate ester salts by making his compound by the 
use of different alcohols. 
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Exhibit 8, p. 252A, gives data of engine runs on 14 
different compositions in which the thio-phosphate ester 
salts were prepared from different alcohols. An inspection 
of that Exhibit shows that the results are uniformly 
superior and in keeping with the results secured in the 
original test as exemplified by example 8 on Exhibit 7. 

Asseff next investigated the effect of using a wide 
variety of metals and the tests on 19 compositions given | 
in Exhibit 9, p. 252B, which in each case differ with regard 
to the thio-phosphate ester salt used, show conclusively 
that this unexpected cooperation was found to exist when a 
wide variety of different metals were used in the prepara¬ 
tion of the thio-phosphate ester salts. 

Exhibits 10, 11, and 12, pages 252C, D & E, supple¬ 
ment Exhibit 7 in showing that in each instance the re¬ 
sults secured by the use of the combination of components 
A and B are far superior to the cumulative effect of using 
these components separately. It is these Exhibits which 
show that the combination is an invention and not a mere 
aggregation. In Exhibit 10, p. 252C, are given the test re¬ 
sults in actual engine operation of 10 compositions with 
the first set of data, under the caption “Entire Composi¬ 
tion,” showing the results secured by the use of both com¬ 
ponents, and the last set of data, under the caption “Same 
Composition Except Detergent Omitted,” showing the 
effect secured by the use of the thio-phosphate ester salts 
alone. Then, on Exhibit 11, p. 252D, the reverse situation 
is set forth, namely, in the first set of data, under “Entire 
Composition,” both components are used in combination 
and in the right-hand half of the data columns will be found 
the performance data when only the detergent or com-j 
ponent A is used in the oil. This cooperative effect be¬ 
tween components A and B of the Asseff invention is even 
more strikingly illustrated by the data which appears on 
Exhibit 12, p. 252E. In that Exhibit are set forth 8 basic 
compositions. In the first set of columns, under “Oil and 
Detergent Only,” are given the data of tests run on a 
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blend containing only oil and the detergent. In the second 
group of columns, under “Oil and Thiophosphate Only,” 
are given the data of engine tests on lubricants consist¬ 
ing of the oil and the thio-phosphate ester salts, and the 
last set of columns, under “Entire Composition,” give 
the data of the engine runs using the combination of com¬ 
ponents A and B. In each instance, the results secured 
from the use of the combination are totally unexpected 
and can, by no stretch of the imagination, be considered 
to be only the cumulative effect of the two components 
when used alone. 

In Exhibit 13, p. 253, are given data on quite a differ¬ 
ent series of tests.* These tests were for the purpose of 
comparing the effect of compositions in which the thio¬ 
phosphate ester salts are in accordance with Asseff’s in¬ 
vention, i.e. compositions A and C in which the hydroxyl 
group is attached to a non-benzenoid structure, and com¬ 
positions outside of Asseff’s claim, i.e. compositions B and 
D, in which the hydroxyl group is attached to a benzenoid 
structure. As testified to by Mr. Willey, page 55, the re¬ 
sults of the Chevrolet L-4 tests show that the results se¬ 
cured using Asseff’s type of material meet the require¬ 
ments of the government specifications for heavy duty 
oils, whereas those using composition B, which falls out¬ 
side of Asseff’s claim, failed to meet such government 
specifications. Similar results were secured using the 
previously described standard Lauson engine tests, the re¬ 
sults of which are given at the bottom of the page on Ex¬ 
hibit 13. 


• These tests were described by the witness Willey, p. 55, as 
having been run on a Chevrolet engine under conditions meeting 
the requirements of the U. S. Army Ordnance Department for the 
approval of oils suitable for use in heavy duty army equipment. 


THE COMMERCIALIZATION OF THE 


PLAINTIFFS’ INVENTION. 

These discoveries by Asseff were followed immediately 
by large scale commercial sales. The Uunited States was in 
the opening phases of World War II. As testified to by 
Mr. Willey, p. 46, the United States Army had established 
a specification identified by No. 2-104 to control the quality 
of all heavy duty lubricants to be purchased by the Ord¬ 
nance Department of the United States Army for use in all 
of the heavy duty mechanized equipment of the Army dur¬ 
ing the War. 

It was Mr. Willey’s testimony, p. 48, that the material 
marketed by his company, The Lubri-Zol Corporation, un¬ 
der this Asseff invention was unique and outstanding in | 
that by the use of the combination of components A and 
B in accordance with the Asseff invention it was possible 
for a wide variety of base oils having this combination! 
added thereto to qualify under this government specifica-j 
tion. Actually, as shown by the testimony of Mr. Holland, | 
p. 41, and as confirmed by Exhibit 3, p. 250, in the letter 
from the Office of the Petroleum Administrator for War; 
“more than 50 % of the heavy duty motor oils used by the\ 
U. S . Army” contained the combination of components of 
the Asseff invention. The invention was incorporated in a 
large variety of concentrates which are identified in Ex¬ 
hibit 2, p. 249. These concentrates were sold in quantity 
sufficient to treat a total of nearly 356,000,000 gallons of 
finished oil. 

THE PRIOR ART ON WHICH THE CLAIMS WERE 
REJECTED BY THE PATENT OFFICE. 

While a number of patents were cited by the Patent 
Office during the prosecution of the Asseff application, the 
issue has finally narrowed down to two patents. They are 
the Neely et al. patent No. 2,228,671 and Rutherford et al.j 
patent No. 2,252,984. In the consideration of these pat- 
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ents it must be borne in mind at all times that their dis¬ 
closure must be found within the four corners of the pat¬ 
ents themselves and may not be interpreted in the light of 
after knowledge which is had as a result of Asseff’s in¬ 
vention. 

The Xeely et al. patent defines the invention in the 
first paragraph of the specification in the following terms: 

“This invention relates to a new and useful com¬ 
position of matter and involves a composition com¬ 
prising a hydrocarbon oil and a new combination of 
stabilizing ingredients. More particularly the inven¬ 
tion pertains to a viscous hydrocarbon oil containing 
a metal phenate and a salt of a substituted acid of 
phosphorus.” 

Strictly, this teaching is not that all detergents may 
be used in combination with a salt of a substituted acid of 
phosphorus. The only component A material used by 
Xeely was a metal phenate and the only component B ma¬ 
terials are the “oxy” compounds as defined in the following 
statement found on page 2 of the patent, column 1, begin¬ 
ning with line 44: 

“Salts of substituted acids of phosphorus which 
may be added to hydrocarbon oils such as mineral 
lubricating oils to provide the second component of 
the new composition claimed herein comprise metal 
salts of substituted oxy-acids of phosphorus * * *.” 

Xeely et al. further define what they mean by their 
“oxy” compounds on page 2 of the patent, column 2, be¬ 
ginning with line 45: 

“The term ‘oxy-acids of phosphorus’ is intended to 
designate throughout the specification and claims acids 
of phosphorus in which only an oxygen atom may 
intervene between the hydrogen and phosphorus 
atoms.” 

At this point it should be remembered that the Neely 
et al. patent issued on January 14, 1941 which was six 
months prior to the filing of the Cook and Thomas applica- 
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tion, Exhibit 15, in which these workers in the art, who by 
then were certainly fully familiar with the Neely et al. 
patent, said that broadly a detergent cannot be used in 
combination with an inhibitor because the action of each 
compound tends to offset the action of the other. Neely 
did not teach anything except that his specific component 
A material, when combined with his specific component B 
material, gave certain desirable results. His disclosure is 
no broader than that winch is confirmed not only by what 
Cook and Thomas said six months later in their applica¬ 
tion but also by what Neely et al. themselves said in theirj 
own specification, page 1 of the patent, column 1, lines 8 
to 16: 

“The production of improved hydrocarbon oils and 
particularly of lubricating oils having desired char¬ 
acteristics has been the subject of extensive research 
and investigation in recent years. Generally speaking, 
the compounding of hydrocarbon oils to obtain desired 
characteristics involves empirical phenomena, and the 
action of untested combinations of different types of 
compounding agents cannot be predicted.’’ 

With regard to the particular combination of specific 
materials brought together by Neely et al. they said: 

“the mechanism of this cooperation has not been estab¬ 
lished and the inventors therefore refrain from any 
attempted explanation of the phenomena observed.” 
(Page 1, column 2, lines 22 to 26.) 

Neely et al. also further qualified their disclosure by 
warning the workers in the art not to expect good results 
if a wide variety of base oils were employed. On page 6 
of their patent, column 1, beginning with line 30, they said:| 

“A moderately acid refined Western naphthenicl 
base lubricating oil is the preferred base oil stock for| 
the compounded lubricants involved herein. The com-j 
pounding ingredients appear to function more effi-i 
ciently in such a base oil than in paraffinic oil stocks 
or highly refined Western oils.” 
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Now with regard to the Rutherford et al. patent No. 
2,252,984. It will be noted that the Rutherford and Neely 
patents are both assigned to the Standard Oil Company 
of California. Neely and Gardiner, the inventors of the 
Neely patent, and Rutherford and Miller, the inventors in 
the Rutherford patent, all lived in Berkeley, California, 
and, therefore, worked in the same laboratory of the Stand¬ 
ard Oil Company of California. In other words, they were 
co-workers in the same laboratory engaged in the same 
line of research. The Rutherford et al. application was 
filed May 6, 1939, which was six months after the filing on 
November 25, 193S of the Neely et al. application. In other 
words it is believed reasonable to assume that Rutherford 
and Miller knew all about the applications filed by their 
co-workers, Neely and Gardiner, six months earlier. 

Rutherford and Miller in the opening paragraph of 
their specification, p. 267P, define their invention as fol¬ 
lows: 

4 ‘This invention relates to a new and useful com¬ 
position of matter and involves a composition compris¬ 
ing a hydrocarbon, such as a viscous hydrocarbon oil, 
and a polyvalent metal salt of sulfur containing sub¬ 
stituted acids of phosphorus.’’ 

Immediately following that statement of their inven¬ 
tion, in the very next paragraph, they make the following 
statement: 

“The production of improved hydrocarbon oils and 
particularly of lubricating oils having desired char¬ 
acteristics has been the subject of extensive research 
and investigation in recent years. Generally speaking, 
the compounding of hydrocarbon oils to obtain desired 
characteristics involves empirical phenomena and the 
action of untested types of compounding agents cannot 
be predicted.” 

In their specification, Rutherford and Miller refer to 
the prior art and as to them, for the reasons above pointed 
out, the Neely and Gardiner teaching is prior art. On page 



1, column 2, beginning with line 12 of their patent, p. 267P, 
they state: 

* 1 The disclosures in the prior art relative to such 
stabilizers therefore cannot serve as a guide for oAe 
seeking stabilizing agents or oxidation inhibitors ef¬ 
fective at higher temperature levels. The phenomena 
involved are catalytic in nature, are highly empirical 
and require extensive experimentation to determine 
the action of a given type of addition agent. ’ ’ 

Rutherford and Miller did not suggest that their ma¬ 
terial might be used as one of the components of the NeeljV 
et al. combination. The reason they did not is clearly ex¬ 
plained by the last quotation. The Patent Office would 
now, however, contend that to make such a substitution is 
“obvious.’’ That conclusion is reached only by knowledge 
after the fact of the Asseff invention. 


THE APPLICABLE LAW. 

j 

From an inspection of the stipulation, p. 10, filed sd 
the time of the trial in which most of the claims in re¬ 
written form are set forth, it will be observed that in lin^s 
2 and 3 of each of such claims there occur the words “th;e 
combination.” In other words, the claims in issue arle 
directed to a “combination” as that term is used in the 
patent sense. One of the most exhaustive works ever pul> 
lished on the patent law is the two volume edition of 
Robinson on Patents, where in Vol. II, page 139, “Corri- 
binations ” are defined as follows: 

“A combination is the union of several elements 
under one cooperative law. It is an invention distinct 
from the elements of which it is composed.” 

The most frequently cited text on patents is Walker 
on Patents, which in Deller’s Edition, Volume I, pagp 
286, occur the following statements with regard to “comj- 
bination” patents: 

“Novelty is not negatived by antiquity of parts 
(citing cases). This rule follows from the doctrinje 
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which allows patents for new combinations of old 
elements or ingredients. In such cases the whole is 
different from the sum of all its parts, much as this 
printed page is different from what it would be, if the 
same words were arranged in alphabetical order. 

The fact that all the elements are old is not con¬ 
clusive against patentable novelty, nor does it pre¬ 
clude the possibility of invention in the new combina¬ 
tion (citing cases), and where the patentee combines 
the old elements in such a way, and makes such changes 
as to make a successful device, as attested by its popu¬ 
larity with the public, the merit of novelty cannot be 
denied, in the presence of any doubt on this point.” 
(Citing cases.) 

48 Corpus Juris , Paragraph 87, page 85, makes the 
following statements with regard to the patentability of 
“combinations”: 

“Where there is no direct anticipation, invention is 
not negatived bv the mere fact that some or all of the 
elements of the combination are old. The question is 
whether they have been newly combined so as to effect 
new and useful results. * * * A combination is dis¬ 
tinct from its separate elements.” 

Justice Day of the United States Supreme Court in 
Expanded Co. v. Bradford , 214 U. S. 366, 29 S. Ct. 652, 53 
L. Ed. 1034 said: 

“It is perfectly well settled that a new combination 
of elements old in themselves but which produces a new 
and useful result entitles the inventor to the protec¬ 
tion of a patent.” 

Justice Day concluded that statement by citing the pre¬ 
vious decision of Webster Loom Co. v. Higgins , 105 U. S. 
580, 26 L. Ed. 1177. Justice Day’s decision was quoted and 
followed in Trico Products Corp. v. Ace Products Corp., 
30 F. (2d) 688, D. C. Conn., 1929. There are a wealth of 
cases on this point, of which the following are representa¬ 
tive: 

“Each and every separate element of a combination 
may be old, and yet the combination as a whole may 
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show patentable novelty and invention.” (Decreje 
201 F. 356 affirmed.) E. H. Freeman Electric Co. 
Johns-Pratt Co., 204 F. 288 (C. C. A. 3rd Cir., 1913). 

“In a chemical combination, whether the combina¬ 
tion be of new or old elements or partly one and partly 
the other, the result is patentable if a new and useful 
product is thereby obtained” (citing authorities^. 
Tumbler et al. v. Baltimore Paint & Color Works, Inti., 
et al., 11 F. S. 183; 26 Pat. Q. 65 (D. C. Md., 1935). 

“The principle involved in the patentee’s simpli, 
light-weight, durable, and readily portable ironing ma¬ 
chine was simple, all the elements were old, and the con¬ 
cept now seems quite discernible to the layman. Bijt 
where the record discloses no previous suggestion of 
the concept and the principle received popular accept¬ 
ance, there is substantial support for the conclusion 
that more than mechanical skill was involved.” Gor¬ 
don v. Westtown Electric & Appliance Co., 103 F. (2d) 
139; 41 USPQ 358 (C. C. A. 7th Cir., 1939). 

“If making use of known constructions in such com¬ 
bination and arrangement as produce new and useful 
results is not to be considered as invention, then it 
is not to be thought that there will be such continued 
effort and experimentation as was sought to be en¬ 
couraged by the provisions of the Constitution an|l 
patent laws of our country.” Burgess Battery Co. v. 
Coe, Com 7 r of Patents , 34 F. S. 377; 46 USPQ 45]L 
(D. C. Dist. Col., 1940). 

“The combination of a group of elements all old in 
themselves but never before brought into combination 
and incapable of obtaining the desirable results shown 
unless brought into the association claimed is patent- 
able.” Universal Products Co., Inc. et al. v. Coe, Com 7 t 
of Patents , 34 F. S. 372; 46 USPQ 453 (D. C. Dist. 
Col., 1940). 

It will be observed that the Tumbler v. Baltimore case 
supra holds that the “combination” is patentable even 
though one of the elements of the combination may be itself 
patentable. The fact that Asseff began his work by usin^ 
his patentably new chemical and from that starting point 
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established the genus of his Component B class of materials 
does not negative invention. In other words, it is not neces¬ 
sary that all of the components of a patentable combination 
be themselves old, although that is the usual situation. 

It is interesting to note that the individual components 
of the Xeely et al. combination were all old. This is ad¬ 
mitted in the Xeely specification, w’here on page 5, second 
column, beginning with line 71, it is stated: 

“It is immaterial for the purpose of the present in¬ 
vention whether the components be separately new or 
old since it is the discovery of the combination of in¬ 
gredients and the unexpected properties obtained there¬ 
by which comprise the applicants’ contribution to the 
art.” 

The only requirements of a “combination” for it to be 
patentable are: 

(a) It must be new, i.e., the applicant must have been 
the first to bring togetli-er the components of the combina¬ 
tion : and 

(b) The results secured by the use of the combination 
must be unexpected, i.e., it must be more than the cumula¬ 
tive effect of the components of the combination acting 
independently. 

Asseff's combination satisfies all of these requirements. 
Xo one prior to Asseff had ever brought together the com¬ 
ponents of his combination. Plaintiffs are not seeking a 
patent for the purpose of putting competition out of busi¬ 
ness. They ask for a patent to protect their own business. 
Mr. Holland testified, page 38, that up to January of this 
year when the last checkup was made, no one else had ever 
marketed this combination. 

The results secured by the combined use of the two com¬ 
ponents A and B were totally and startlingly unexpected. 
At the time Asseff made his invention it was the consensus 
of opinion in the art, as testified to by Dr. Smith and as 
stated by Cook and Thomas in their application, that a ma- 
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terial which acts as an inhibitor would counteract to a cer¬ 
tain extent at least the effect of a detergent. Asseff founjd 
that his particular combination of components resulted ijn 
a detergency effect which was far superior to that secured 
when the detergent was used alone or when Component p 
was used alone. 

The combination produced further and unexpectedly 
desirable results in that it was useful in a wide variety of 
base oils. It was the cumulative effect of all of these unex¬ 
pected properties of the combination which resulted in such 
combination being used in more than fifty percent of the 
heavy duty oils used by the United States Army during 
World War II. 

This is, therefore, not a mere paper patent but an in¬ 
vention which has been recognized by the trade. It is well 
recognized that the laboratories of the companies manu¬ 
facturing and selling lubricants in the United States are 
well staffed with chemists highly skilled in their specialized 
art. The large sales of the invention have been made, there¬ 
fore, to experts. The sales have not been the result of ad¬ 
vertising. As pointed out by the Circuit Court of Appeal^ 
for the Sixth Circuit in the case of Cleveland Trust Coni- 
pany et al . v. Schrieber-Schroth Company , 92 F. (2d) 330: 

“Where success follows acceptance by expert^ 
rather than by those unskilled, it is of far greatek 
tribute to the ingenuity of the inventor.’’ 

In the present case it is believed proper and desirably 
to take into consideration the question of commercial suc¬ 
cess of the invention. This is particularly true since th^ 
decision of Patent Office tribunals in rejecting the claim^ 
was based on a doubt as to the patentability of the claim^. 
The Court of Customs and Patent Appeals in the case of 
In re Busted, 39 F. (2d) 713 held: 

“If there is any doubt about the equivalency of an 
applicant’s device with those of the prior art, the fact 
that applicant’s device has been extensively made an|I 
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sold is evidence of its utility and may be considered 
by the Court.’* 

The next year, the Court of Customs and Patent Ap¬ 
peals, in the case of Peddrick and Lewis , 48 F. (2d) 415, 
held that: 

“In case of doubt, commercial success is not only 
evidence of utility but is persuasive of invention. ’ ’ 

The previously given quotation from Walker on Pat¬ 
ents concludes with the following statement: 

“• * * where the patentee combines the old elements 
in such a way, and makes such changes as to make a 
successful device, as attested by its popularity with the 
public , the merit of novelty cannot be denied, in the 
presence of any doubt on this point.” (Citing cases.) 

From the nature of his cross examination of the wit¬ 
nesses at the trial, it is believed that the solicitor for the 
Patent Office will contend that since the thio-phosphate 
ester salts used alone were taught by Rutherford, there 
was no invention in trying them in the Neeley et al. com¬ 
bination even though the results secured were totally un¬ 
expected. A case in point is a decision by the Patent 
Office Board of Appeals in ex parte Biggs et al ., 66 TJSPQ 
75. In that case the claimed invention was an insulating 
fluid to be used in an electrical condenser. The applicant 
was claiming a fluorine compound. The prior art showed 
the use of a corresponding chlorine compound. The well 
known halogen family includes chlorine, fluorine, bromine 
and iodine. The Patent Office contended that because of 
this close relationship between these chemical elements 
and the fact that they are normally considered to be the 
equivalent of one another, it was not invention to test the 
fluorine compound and find that it worked. On that point 
the Patent Office Board of Appeals said: 

“The examiner points out that the compounds re¬ 
cited in these claims are merely the result of substitut¬ 
ing fluorine for one or more of the chlorine groups in 
the tetrachlorotoluene of Moose. Such substitution is 
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considered obvious by the examiner since fluorine isja 
halogen which occupies the next position to chlorine m 
the same group of the periodic table and they aye 
recognized as equivalents for most purposes. 

This ground of rejection has also been considered, 
but it appears from the disclosure in this case that tlie 
use of fluorine instead of chlorine as a substituent in 
the type of compounds here claimed produces a re¬ 
sult which is different from that produced when chlo¬ 
rine is used alone, and that to that extent they are nqt 
considered to be equivalents in the type of compounds 
here claimed.” (Italics ours.) 


It will be noted that the foregoing decision was based 
on the fact that when using fluorine an unexpected result 
was secured. 

A very recently decided case which has many elements 
in common with the present case is Sales Affiliates, Inc. zb. 
Hutzler Bros. Co., decided by Judge Coleman of the U. 9 . 
District Court of Maryland, 75 F. Supp. 287. In that cas^ 
the invention in use was a depilatory which comprised the 
combination of a chemical which would dissolve the hair 
and an alkaline material added to prevent damage to the 
skin. The chemical used to dissolve the hair was defined 
in the claim as a mercaptan which is an organic sulphur 
compound. The suit was one for infringement of the 
patent. The defendants cited prior art which showed the 
use of sulphur compounds as materials which would dis¬ 
solve hair. Judge Coleman held the patent valid. In th^ 
concluding portion of his opinion dealing with the question 
of validity of the patent, he said: 




‘‘It is a well established principle of patent lay 
that marked commercial success is a factor entitled 
to weight in determining whether there has been in¬ 
vention, and that it should in a close case tip the 
scales in favor of patentability. Goodyear Tire 
Rubber Co. v. Ray-O-Vac, 321 U. S. 275, 64 S. Ct. 593, 
88 L. Ed. 721; Dow Chemical Co. v. Halliburton Co\, 
324 U. S. 320, 65 S. Ct. 647, 89 L. Ed. 973. Thus, eved 
if the present patent be treated as a close one on th^ 
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question of validity, the commercial success which has 
attended the marketing of IMRA made in accordance 
with the patent, requires a holding that the patent is 
valid.’ * 

Judge Coleman in his decision reviews at length the 
decision of the Circuit Court of Appeals for the Third 
Circuit in Gilbert Sprumice Co. v. Ellis-Foster Co., 114 F. 
(2d) 771. The invention in issue in that case was a var¬ 
nish which consisted of a nitrocellulose base dissolved in 
a suitable volatile solvent and to which was added as a 
third component a particular resin. This also was a suit 
for infringement. The defendants showed that the partic¬ 
ular resin used by the patentee was well known. They 
also pointed out that a wide variety of resins had been 
used in varnishes of this kind. The concluding paragraph 
of the decision in the Gilbert Spriuance case so well fits the 
facts in the present case that we take the liberty of re¬ 
producing it in its entirety. 

‘‘We come therefore to the final question. Has 
Weber demonstrated inventive genius? The appellant 
contends that he did not, that Arsem gave him the 
resin and that all that Weber did was fit it mechani¬ 
cally into a well-established art, that had the Atlas 
chemists known of Arsem’s resin they could and would 
have solved the problem of nitrocellulose lacquers by 
their experiments at Stamford. Arsem’s patent is¬ 
sued on June 2, 1914, and its disclosure was as avail¬ 
able to the Atlas Company as it was to Weber. We 
must assume that Weber’s synthetic resin did come 
from Arsem’s patent, but there are very many natural 
resins and many synthetic resins and out of this great 
number Weber had to pick and did pick the suitable 
resin. It is true that it was a ‘hard’ resin. Arsem so 
described it. It is equally true that the art had sup¬ 
posed that hard resins would give hard lacquer, but 
as the chemists employed by Atlas pointed out and as 
the art knew, the harder the resin the less the compati¬ 
bility with nitrocellulose. In the light of the fore¬ 
going we think that Weber did demonstrate inventive 
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genius, that he seized upon a thing which was avail¬ 
able to all but which had been grasped by none, and 
was able to fit it into a new place, to creole an original 
and useful result. We conclude that this urns not thp 
exercise of mere mechanical ingenuity or a step in the 
natural development of an art, but was in fact inven¬ 
tion. The case at bar presents an almost classic ex¬ 
ample of a new use.” (Italics ours.) 

In the present case the thio-phosphate ester salts wer<g 
made available by Rutherford. His co-workers in the 
laboratories of Standard Oil Co. of California had mad^ 
available to him the teachings, insofar as they went, of 
the Neely et al. patent. Rutherford did not fit his thio- 
phosphate ester salt into the Neely et al. combination, 
Asseff was the only one to do this. Paraphrasing Judge 
Biggs’ words in the Gilbert Spruance case we conclude that 
this was not the exercise of mere mechanical ingenuity 
or a step in the natural development of the art, but was in 
fact invention. 

The trial court in his memorandum opinion, which 
consists of only five lines, based his holding affirming th^ 
Patent Office, on the statement that, “Plaintiffs were mer^ 
routineers and as a consequence the results obtained d6 
not rise to the dignity of invention.” The word “rou¬ 
tineer” is not a common one, but we find that it was usetjl 
by Judge Learned Hand in the case of Dewey & Aimq 
Chemical Co. v. Mimex Co. Inc., 52 U. S. P. Q. 138. In 
that case the invention was a sealing compound for foo4 
preserving cans. The can was of the type provided witty 
an annular groove in the lid in which the sealing com 
pound was contained and which then contacted with the; 
edge of the can at its open end when the lid was in place! 
The claim of the patent in suit called for the use as such 
sealing compound of liquid latex to which had been added 
an amount of a finely divided mineral substance, such as; 
bentonite, for the purpose of increasing its viscosity so 
that it would stay in the groove on the lid and not run out; 
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when the lid was tipped. Now, the prior art showed that 
liquid latex had been used as a printing composition, i.e., 
as an ink and that the prior patent disclosing such use had 
pointed out that the pigment added to the latex should be 
finely ground. In the trial of the case it was shown by 
expert testimony that the finely ground pigment of the 
prior art did satisfy the terms of the claims of the patent 
in suit wherein they defined the finely divided inorganic 
material. A number of samples were made up and it was 
demonstrated that in certain instances the prior art com¬ 
position did possess the properties of the composition 
claimed by the patent in suit. By these samples it was 
demonstrated that at other times the prior art composition 
was not the same as that of the patent in suit. This pre¬ 
sented to Judge Hand the question of determining whether 
the step taken by the inventor was invention or merely 
the work of “the ordinary routineer/’ In his decision, 
Judge Hand said: 

“No doctrine of the patent law is better established 
than that a prior patent or other publication to be an 
anticipation must bear within its four corners adequate 
directions for the practice of the patent invalidated. 
If the earlier disclosure offers no more than a start¬ 
ing point for further experiments, if its teaching will 
sometimes succeed and sometimes fail, if it does not in¬ 
form the art without more how to practice the new in¬ 
vention, it has not correspondingly enriched the store 
of common knowledge, and it is not an anticipation. 
(Citing cases) * * 

“• * * It would indeed be absurd to rank the in¬ 
vention as a great pioneer such as come only at rare 
intervals and are the work of genius. Indeed, it is 
precisely those which probably need no patents to 
call them forth; the stimulus of profit has little or no 
part in their production. The patent law is aimed at 
animating a lower order of imagination and skill than 
that; more, it is true, than the ordinary rub of com¬ 
petition automatically brings out from competent work¬ 
men in the art, but not the superlative skills—at least 
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that has been its uniform avowed purpose. Perhaps 
the system is outworn, but while it stands, it standi 
clothed with its history like any other statute, and if 
seems to us that not to recognize so substantial aiji 
achievement as this which has resulted in the imi- 
proved preservation of foods and other perishable 
goods, would deny recognition where recognition most 
is helpful. •* *” 

Judge Hand concluded his decision by holding that 
the inventors were more than mere routineers. The facts 
of that case are so like those in the present case that th^ 
same type of holding is clearly in order. 

Judge Learned Hand’s decisions are famous for theii 1 
clarity and soundness. In a case decided May 13, 1946^ 
Safety Car Heating <£ Lighting Co. v. General Electric Co.\ 
60 U. S. P. Q. 401, Judge Hand had before him one of those! 
bothersome cases wherein it is difficult to apply any eml 
pirical formula for the purpose of determining whether) 
invention does or does not exist. In that case, however, hej 
laid down certain fundamentals which have long been recog^ 
nized as the criteria to be followed in cases of this kind^ 
In that decision he said: 

“In appraising an inventor’s contribution to the 
art, as we have often said, the most reliable test is 
to look at the situation before and after it appears. 
Substantially all inventions are for the combination of 
old elements; what counts is the selection, out of all 
their possible permutations, of that new combination 
which will be serviceable. No objective standard is 
practicable: ( Kirsch Manufacturing Co. v. Gould 
Mersereau Co., 6 F. 2d 793 (C. C. A. 2); Potts v. Coe, 
140 F. 2d 470 (50 USPQ 226) (C. A. D. C.)); as, for 
example, whether each of the elements operates in a 
different way from what it did in other combinations. 
That is almost never true of a machine; each member 
ordinarily performs the same mechanical function 
which it does in any other machine; it is their co¬ 
operation that produces the result, and the value of 
that cooperation depends upon the sagacity which di-l 
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vined the end and fabricated the means. Courts, made 
up of laymen as they must be, are likely either to under¬ 
rate, or to overrate, the difficulties in making new and 
profitable discoveries in fields with which they can¬ 
not be familiar; and, so far as it is available, they 
had best appraise the originality involved by the 
circumstances which preceded, attended and succeeded 
the appearance of the invention. Among these will 
figure the length of time the art, though needing the 
invention, went without it: the number of those who 
sought to meet the need, and the period over which 
their efforts were spread: how many, if any, came 
upon it at about the same time, whether before or 
after: and—perhaps most important of all—the ex¬ 
tent to which it superseded what had gone before. We 
have repeatedly declared that in our judgment this 
approach is more reliable than a priori conclusions 
drawn from vaporous, and almost inevitably self-de¬ 
pendent, general propositions. (Citing cases.) * * *” 

When measured by any of the foregoing standards, the 
contribution to the art by the Appellants is clearly in¬ 
vention. The overwhelming popularity of the invention 
and the extent to which it was used during the extreme 
stress of the last world war, which was a mechanized war, 
is conclusive proof of its outstanding merit. Such use was 
in replacement of previously available materials. In time 
of a mechanized war such a vitally important material as 
a lubricant, upon which the successful operation of the 
machines of war is dependent, is not changed and a new 
one adopted unless the new does have real and outstand¬ 
ing merit. 


CONCLUSION. 

The facts in this case show conclusively that Asseff’s 
combination produced a result which w’as totally unex¬ 
pected. It was more than the mere cumulative effect of 
the two components when used alone. 

The effect of chemical addition agents in lubricants of 
the type used by Asseff is entirely empirical and no satis- 
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factory explanation can be given for the phenomena of 
their action. It was so stated by the inventors in both the 
Neely et al. and Rutherford et al. patents. The con¬ 
temporary workers in the art considered that a combination 
such as that discovered by Asset! would not work. Cook 
and Thomas in their patent application made this state¬ 
ment under oath when they filed their application which 
was sworn to before filing. Rutherford et al. with the teach¬ 
ings of Neely et al. ahead of them did not believe that 
Asset!’s combination would work or such combination 
would have been included in the Rutherford et al. specifica¬ 
tion. 

Because the prior workers in the art considered that 
combinations such as that discovered by Asset! would not 
work, it was not the normal thing to do to try the com¬ 
bination. If it had been, Rutherford would have tried it! 
and made the invention instead of Asset!. 

Even if this were a close case on the question of antici¬ 
pation, still, as held by Judge Coleman and the many other 
decisions decided above, the marked commercial success! 
of the Asset! combination tips the scales in favor of! 
patentability. 

Respectfully submitted, 

Almon S. Nelson, 
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UNITED STATES FOR THE DISTRICT OF COLUMBIA 


BRIEF FOR THE COMMISSIONER OF PATENTS 


INTRODUCTION 

This is an appeal from the judgment of the District 
Court of the United States for the District of Column 
bia (18) 1 dismissing the complaint in an action under 
R. S. 4915 (U. S. C. title 35, sec. 63) in which the 
appellant sought to have the Court authorize the 
allowance of a patent containing certain claims of the 
application of Peter A. Asseff No. 416,751 for patent 
on lubricating materials. The claims were rejected 
on the ground that they failed to define invention over 
certain prior patents. 

1 The numbers in parentheses refer to pages of the joint 
appendix. 


( 1 ) 
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APPELLANT’S APPLICATION 

The application here involved (85) discloses a lubri¬ 
cating composition comprising a major amount of a 
hydrocarbon lubricating oil and an additive which 
includes an oil soluble detergent and a polyvalent 
metal salt of an acidic reaction product obtained by 
reacting an organic hydroxy compound which has 
the hydroxy group attached to a nonbenzenoid struc¬ 
ture with a reagent comprising either phosphorus 
and arsenic and either sulphur or selenium. The salt 
acts as a corrosion inhibitor. 

THE NEELY ET AL. PATENT 

The patent to Neely et al., No. 2,228,671 (276A), 
discloses a lubricant comprising a major portion of a 
hydrocarbon lubricating oil and an additive which in¬ 
cludes an oil soluble detergent and a corrosion inhibi¬ 
tor comprising an oxy derivative of acids of phos¬ 
phorus. This derivative may include salts of such 
polyvalent metals as iron, chromium, nickel, tin and 
zinc. The oil base and detergent disclosed by Neely 
et al. are the same as those used by Asseft 

THE RUTHERFORD PATENT 

The patent to Rutherford et al., No. 2,252,984 
(267P), describes a lubricant comprising a major por¬ 
tion of a hydrocarbon lubricating oil and an additive 
which may be a metal salt of the kind disclosed and 
claimed by Asseft as a corrosion inhibitor. The 
patentees state that this additive will act as a corrosion 
inhibitor,. 
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THE SHOEMAKER PATENT 

The patent to Shoemaker, No. 2,229,528 (2671) dis¬ 
closes a lubricating composition comprising a major 
portion of a lubricating oil and an additive which 
may comprise mixtures of alcoholates or thio-alco- 
holates of aluminum and zinc. 

THE APPEALED CLAIM'S 

The claims involved in this appeal appear on pages 
10 to 15 inclusive of the joint appendix. 

SUMMARY OF ARGUMENT 

1. The Neely et al. patent discloses appellant’s oil 
base and detergent, and the Rutherford patent dis¬ 
closes appellant’s corrosion inhibitor. 

2. The commercial success relied on by the appel¬ 
lant relates to specific compounds only and does not 
show success of the broad range of compounds cov¬ 
ered by the appealed claims. 

3. Appellant has submitted no evidence of actual 
comparisons between the products claimed here and 
those disclosed by the Neely patent. 

4. The idea of combining Rutherford’s corrosion 
inhibitor with the oil base and detergent of Neely is 
obvious and involves no more than routine experi¬ 
mentation. 

ARGUMENT 

With the exception of claim 21, all the claims may 
be considered as a unit, since they are rejected on 
exactly the same combination of references and, if this 
combination is proper, they are all unpatentable; con¬ 
versely, if the combination is not proper, they are all 
patentable.. The issue, therefore, as to all claims 
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except 21 is simply whether it required invention to 
combine the disclosures of the patents to Neely 
No. 2,228,671 and Rutherford No. 2,252,984 in the 
manner suggested by the Patent Office tribunals; and 
it is thus unnecessary to consider the claims individ- 
uallv. 

•r 

The composition claimed by the appellant consists of. 
three parts, namely, an oil, a detergent which prevents 
formation of deposits which cause piston sticking, and 
an inhibitor which lessens or eliminates corrosion. 
The relationship between the appellant’s composition 
and those of the references was well stated in the 
appellant’s brief before the Board of Appeals of the 
Patent Office as follows (151, 152) : 

Neely discloses a three-component lubricant. 
The oil base and the detergent which he dis¬ 
closes are the same as used by the applicant. 
The third component of the Neely patent is, 
however, the oxy derivative of acids of phos¬ 
phorous instead of the thio sulphur compounds 
to which the present invention relates. 

The patent to Rutherford discloses the use as 
corrosion inhibitors generally of the thio com¬ 
pounds which form one component of the appli¬ 
cant’s composition. The examiner holds that it 
does not amount to invention to substitute, in 
the Neely composition, the Rutherford inhibitor 
for the third component used by Neely. 

It will be seen from the above statement, which also 
represents the position taken by the appellant at the 
trial, that it is agreed that Neely discloses two of the 
three ingredients of the compounds claimed here and 
that the third ingredient is old in Rutherford. The 
appellant, however, contends that it was not obvious 
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to combine these old ingredients in a single composi¬ 
tion and that such combination produced unexpectedly! 
good results and should, therefore, be held to involve 
invention. 

It may be conceded that the appellant’s evidence 
shows that the results obtained with certain sulphur- 
phosphorous compounds falling within the scope of the 
claims were exceptionally good. It should be noted, 
however, that none of claims 2 to 20, inclusive, is 
limited to sulphur-phosphorous compounds. All these 
claims, with the exception of claim 14, cover not only 
sulphur-phosphorous compounds, but also sulphur- 
arsenic, selenium-arsenic, and selenium-phosphorous 
compounds. Claim 14 covers phosphorous-selenium 
as well as phosphorous-sulfur compounds. It will 
thus be clear that no showing of exceptional re¬ 
sults commensurate with the scope of the claims 
has been made. In fact, Dr. Smith conceded 
that selenium was not as satisfactory, commercially 
at least as sulfur, and his testimony also indicated that 
arsenic compounds were of little value (77). The 
record, therefore, will not support a holding that the 
compounds broadly claimed here will, as a class give 
unexpectedly good results. All that has been shown is 
that certain individuals in the class give such results.! 
It is not proper to use these as a Trojan Horse by 
means of which a large number of other materials 
which are not shown to have special value can be 
brought within the patent monopoly. The claims 
should have been limited to the exceptional materials. 

Moreover, as appears from Dr. Smith’s testimony 
(82, 83) by far the greater part of the commercial 
success relied on by the plaintiff resulted from the use 
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of a new zinc compound, invented by Asseff, or the 
corresponding barium compound. All the concen¬ 
trates made by the appellant’s company and used by 
the army for mobile ground equipment embodied one 
or the other of these new compounds. While Dr. 
Smith was unwilling to concede that this showed any 
marked superiority of these new compounds, the 
facts are thought to speak for themselves. Obviously, 
the evidence of commercial success was offered by the 
plaintiff on the theory that such success shows a 
superior product. 

The record is clear that the outstanding commercial 
success relied on was obtained almost entirely by 
the use of the new zinc compound and the correspond¬ 
ing barium compound, and Dr. Smith testified (58, 
59) that AssefE has applied for a patent on the new 
zinc compound and has secured the allowance of claims 
thereon. These claims should give adequate protec¬ 
tion to the lubricating compositions which have proved 
most successful, and there is no reason why the suc¬ 
cess of these specific compounds should be used to 
obtain generic protection covering large numbers of 
compounds which have had no commercial success. 

Moreover, commercial success is of importance only 
where the question of invention is in doubt ( Leibling 
Automotive Devices v. Wildermuth, 104 F. (2d) 411; 
Anderson et ah v. Lion Products Co., 127 F. (2d) 
454; Morrison v. Coe, 122 F. (2d) 793, 74 App. D. C. 
335) and, for reasons hereinafter given, the present 
case is not doubtful. 

It is also to be noted that although the appellant 
bases his claim of invention largely on alleged supe- 
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riority of his compositions over those of Neely he 
has not presented evidence of any actual test involv¬ 
ing any specific composition disclosed by Neely, i. ej, 
there is no test in which the actual detergents and 
inhibitors given by Neely were used in the mannei* 
which he suggests. Instead of this, certain allegedly 
similar compounds were compared with certain of 

the appellant’s. Manifestly, the proper means of 

. 

showing superiority is a direct comparison of a prodb 
uct containing some combination of ingredients su^p 
gested by Neely with a combination suggested by the 
appellant. On this question the folowing statement of 
the United States Court of Appeals for the District 
of Columbia in the recent case of Blanchard v. Ooms, 
153 F. (2d) 651, 80 U. S. App. D. C. 400 is in point : 

It was admitted by the appellant that he had 
made no direct comparisons of his antenna with 
those on which patents had previously issued. 
Likewise there is nothing in the record to show 
that any of those who praised his device hac^ 
made such comparisons. This type of tes f 
would appear to he a minimum requirement 
for the appellant if he is to show invention by 
reason of improvement over prior art. [Italic^ 
added.] I 

Dr. Smith suggested (81) that tests on Neely’i 
compositions were not made because Neely himseli: 
describes such tests. This would suggest that the 
appellant is willing to take Neely’s tests at their face 
value. These tests, however, as showm for example by 
table II on page 4 of the Neely patent show* that the 
compositions tested gave good or excellent result^ 
both in reducing corrosion and maintaining pisto4 
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cleanliness. It is evident, therefore, that these tests 
cannot be relied on as showing that Neely’s product 
is in any way inferior to those of the appellant, and 
in the absence of such a showing there is no basis for 
a holding that the appellant has invented anything 
patentable over Neely. 

In view of the foregoing it is submitted that the 

appellant has failed to establish that the compounds 

which he claims have, as a class, any unexpectedly 

good qualities; and that he has further failed to show 

that ajny of his compounds are superior to those of 

Neelv. 

•» 

However, even if it be assumed that remarkable 
superiority has been established, this does not in itself 
show the presence of invention. Many remarkable 
results are obtained by routine experimentation, but 
such results do not justify the issuance of a patent 
where nothing more than industry and ordinary skill in 
the art are involved. This principle is w T ell established, 
as shown by the following illustrative quotations: 

(From Krause v. Coe, 120 F. (2d) 717, 74 
App. D. C. 47.) There may have been a new 
and unexpected result in that the Krause device 
worked better than any previous valve or that 

it worked better than anticipated-. To 

sav that the Krause flush valve works better 
than any previous one is not to say that some¬ 
thing has been invented. Patentable invention 
takes more than imaginative association of old 
and new than that. 

(From Minnesota Mining and Mfg. Co. v. 
Coe, 99 F. (2d) 986, 69 App. H. C. 217.) But a 
showing of great industry in experimental re- 
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search is not in itself sufficient to constitute 
invention, when the product thereof differs 
from those of the prior art only in degree 
and the result, no matter how useful it may be, 
is merely one step forward in a gradual process 
of experimentation. 

(From Potts et al. v. Coe, 140 F. (2d) 470, 
78 U. S. App. D. C. 297.) We have held ths|t 
a step forward which, considered in connection 
with the highly developed condition of the arj;, 
might reasonably be expected from the researcjb 
of highly trained specialists is not invention. 
Thus, neither the result of great industry and 
experimental research nor the successful prod¬ 
uct of a gradual process of experimentation 
over a period is invention. Routineering, even 
by the most highly trained specialists, step by 
step improvement, the carrying forward of a 
new and more extended application of the 
art, are not invention. 

(From Cuno Engineering Corp . v. Automatic 
Devices Corp., 314 U. S. 84.) That is to say 
the new device, however useful it mav be. must 
reveal the flash of creative genius not merely 
the skill of the calling. If it fails, it has npt 
established its right to a private grant on the 
public domain. 

It is thought to be clear that the idea of substitut¬ 
ing Rutherford’s inhibitor for that of Neely is on^ 
which would have occurred to any routine worked, 
skilled in the art, who was seeking to improve on the 
Neely product. The obvious procedure of such a 
worker would be to experiment with different deter¬ 
gents or inhibitors or both, in place of those used bV 
Neely. In experimenting with inhibitors he would 
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naturally look for those having properties generally 
similar to those of Neely’s inhibitor. Those proper¬ 
ties, as explained on page 5, col. 1, line 73, to col. 2, 
line 4, of the Neely patent, are the inhibition of piston 
ring sticking and of corrosion. These properties are 
possessed by Rutherford's inhibitor, as explained on 
page 2, col. 1, line 8 et seq. of the patent. It is evi¬ 
dent, therefore, that Rutherford’s product is of ex¬ 
actly the type which would seem to promise favorable 
results in experimenting with the Neely compounds. 

This is thought to have been conceded by Dr. Smith 
whose testimony (80) indicates that if an 4 ‘exhaustive” 
research were made on improvement of the Neely 
product the normal procedure would involve trying 
new inhibitors and that the inhibitor of Rutherford 
was one of the kind which would normally be tried. 
This is tantamount to saying that the discovery 
claimed here is one which would be expected to be 
made in an “exhaustive” experimental attempt to im¬ 
prove upon Neely's invention, and this, in turn, is fatal 
to the claim of invention. The products of exhaustive 
research are no more patentable than those of any 
other research. On the contrary, the decisions cited 
above clearly indicate that even “great industry” in 
research cannot be rewarded by a patent. 

The plaintiff urges that Neely’s statement that there 
is a special and unexplained coaction between the par¬ 
ticular detergents and inhibitors which he employs 
would tend to discourage any attempt to improve on 
his compounds. This is not thought to be the case. 
Neely gives a very wide range both of detergents and 
of inhibitors, which indicates that the special coaction 
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extends over a wide field and would naturally suggest 
that it might extend to other inhibitors generally simi¬ 
lar to those which he employs. This should encouragle, 
rather than discourage further experimentation. The 
obtaining of one unexpectedly good result, such as that 
described by Neely, should suggest the possibility that 
other such results might be obtained in the same 
The discovery of a deposit of gold in some unexpected 
place certainly would not discourage an effort to find 
gold at other points in the same vicinity. 

The appellant also argues that if it were obvious jo 
try Rutherford’s inhibitor in Neely’s compound, then 
Rutherford himself would have done it, since he pre¬ 
sumably knew of Neely’s work. There is, of course, 
no actual evidence that Rutherford did not try this, 
but if he failed to do so the fact could have very littjLe 
weight here. This is only one of a number of possible 
experiments for improving Neely’s product, and the 
failure of one particular investigator to try some par¬ 
ticular one of a number of possible experiments at|a 
given time affords no proof that the experiment in¬ 
volved invention. 

Since the proposed substitution here involved was 
obvious it is immaterial whether the result was un¬ 
expectedly good. It is the purpose of experiments io 
discover unexpectedly good results and every experi¬ 
ment that does so should not be made the basis of a 
patent. Moreover, it is submitted that no result which 
should have been unexpected has been shown. The 
appellant relies on the fact that the addition of his 
inhibitor also increased the detergent effect of tl^e 
composition. However, since Rutherford points o^ 
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that his inhibitor also has detergent properties (see 
page 2, coll 1, line 12, where he states that it inhibits 
piston ring sticking) it should have occasioned no 
surprise to find that the addition of this inhibitor to 
any other compound increased the detergent effect 
thereof. 

Claim 21 is broader than the remaining claims 
and merely calls for a lubricant including oil soluble 
compounds of a plurality of different metals, one of 
which is zinc. This claim is squarely met by Shoe¬ 
maker who discloses various mixtures of alcoholates 
of aluminum and zinc and states that mixtures of 
them may be used in lubricating oils. Such a mixture 
would include aluminum and zinc. The claim is fur¬ 
ther met by Neely whose lubricant includes zinc 
phenates and phosphates of other metals such as 
calcium. No evidence was offered as to the patent¬ 
ability of this claim, and it seems clear that the re¬ 
jection of it by the Patent Office was proper. 

All the claims here involved have been found to be 
lacking in invention by two tribunals of the Patent 
Office, and by the court below. The question as to 
whether or not a given experimental procedure would 
be obvious or natural is a technical one on which 
the Patent Office tribunals are peculiarly qualified to 
pass. Under such circumstances it is well settled that 
the conclusion reached in the Patent Office will not 
be disturbed by the Courts unless it is very clearly 
shown to be in error. In other words, the Courts 
will not substitute their opinion for that of the Patent 
Office, but will sustain the Office if its conclusion is 
found to be a reasonable one. (Gold v. Gold, 34 App. 
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D. C. 229; Seeberger v. Dodge, 24 App. D. C. 47^; 
Abbott v. Coe, 71 App. D. C. 195, 109 F. (2d) 44^; 
Radtke et al . v. Coe et al., 74 App. D. C. 251, 122 F. 
(2d) 937.) 

CONCLUSION 

It is submitted that in the present case the position 
of the examiner, the Board of Appeals, and the lowe^r 
Court that nothing more than routine experimentation 
is involved in the subject matter claimed is 
sound, and that the decision appealed from should be 
affirmed as to all the claims involved. 

Respectfully submitted. 

W. W. Cochran, 

Solicitor, U. S. Patent Office, 

Attorney for Appellee. 

E. L. Reynolds, 

Of Counsel. 

March 1948. 
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In the 

United States Court of Appeals 
For the District of Columbia 

Appeal No. 9731. 

PETER A. ASSEFF AND THE LUBRI-ZOL CORPORATION, 

Appellants, 

v. 

LAWRENCE C. KINGSLAND, 

Commissioner of Patents, 

Appellee. 


REPLY BRIEF FOR APPELLANTS. 


INTRODUCTION. 

This reply brief is being filed at the request of the 
Court at the hearing. Since this is a reply brief, we shall 
properly restrict our further consideration of the case to 
the arguments made in the brief for the Commissioner of 
Patents. We shall use the same headings as are contained 
in the Commissioner’s brief. 

APPELLANT’S APPLICATION. 

The invention covered by the appealed claims is a 
three-component composition which the Patent Office has 
sought to interpret as being nothing more than an oil 
base to which a well known detergent has been added and to 
which there has also been added a well known corrosion in¬ 
hibitor. That is not true. If reference will be had to 
Exhibit 12 on page 252E of the Record, it will be seen that 
the addition of the dithiophosphate salt, or what the Com¬ 
missioner refers to as the inhibitor, actually cooperates 
with the other component in providing an oil which has 
totally unexpected detergent properties. While it is true 
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that the dithiophosphate is effective to reduce corrosion, its 
principal and outstanding effect is that of keeping the 
engine clean. Take for example composition No. 7 in Ex¬ 
hibit 12. It will be noted that the test in the first column, 
on a composition containing the oil and detergent only, 
shows at the end of 60 hours the piston had a C rating. 
(See Colored Chart, Record page 161 A.) Moreover when 
the thiophosphate was used alone in the oil according to 
the data given in the middle column of Exhibit 12, at the 
end of 30 hours the piston had a C rating and at the end 
of 60 hours the piston had already deteriorated to a D rat¬ 
ing. On the other hand, the test on the composition as a 
whole, that is containing both the detergent and the thio¬ 
phosphate, the data which is given in the last column in 
Exhibit 12, shows that the piston retained an A rating even 
at the end of 240 hours. The invention is therefore not 
merely the addition of a corrosion inhibitor to a detergent. 
It is not so expressed in the claims on appeal. It is not so 
explained in the specification. 

THE NEELY ET AL. PATENT. 

The basis on which the appealed claims have been re¬ 
jected by the Patent Office has been that Neely shows a de¬ 
tergent and a corrosion inhibitor and that Rutherford 
shows the use of a corrosion inhibitor and that because of 
these two disclosures, it would not amount to invention to 
try the Rutherford corrosion inhibitor in the Neely com¬ 
position and find that an unexpected result was secured. 
In basing the rejection on this argument an effort is made 
to read into the 'Seely patent a teaching which it does not 
contain . The Neely patent defines the invention (267A) 
in column 1, beginning with line 46, with the following 
language: 

“It has been discovered that hydrocarbon lubricating 
oils containing both a metal phenate and a salt of a sub¬ 
stituted acid of phosphorus have a number of highly 
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desirable properties and improve the lubricating and 
operation of internal combustion engines.” 

Then on the same page, in column 2, beginning with 
line 19, Neely says : 

“Although it has been discovered that salts of sub¬ 
stituted acid of phosphorus in general cooperate with 
the phenates in the above unpredictable manner, the 
mechanism of this cooperation has not been established 
and the inventors therefore refrain from any at¬ 
tempted explanation of the phenomena observed.” 

Nothing is farther from the actual truth than an in¬ 
terpretation of the Neely teaching that his directions to the 
art were to use a phenate or detergent in combination with 
a corrosion inhibitor. Absolutely all that Neely taught the 
art was that wdien one combined in the same oil a metal 
phenate and a derivative of an oxy-acid of phosphorus there 
was unexpectedly produced a good oil and Neely in so many 
words said that he had no concept whatsoever of the rea¬ 
sons why it was a good oil. To call the phenate of Neely 
a detergent and the derivative of the oxy-acid of phos¬ 
phorus an inhibitor and to then say that Neely thus sug¬ 
gests the combined use of a detergent and a corrosion in¬ 
hibitor reads into the Neely disclosure a lot of assumptions 
which are based entirely on knowledge after the fact. The 
Neely patent must be interpreted in the light of the knowl¬ 
edge of the art at the time Neely’s invention was made and 
at the time his patent was published. It is easy enough 
for us now to interpret the Neely disclosure in the light 
of the appellant’s invention. The Neely disclosure, insofar 
as it is an anticipation of the present invention, must be 
interpreted now as it would have been by one skilled in the 
art at the time Neely’s application was tiled and at the time 
his patent was published. This ordinarily might be quite 
difficult to do excepting that in the present case, however, 
we are fortunate in having the help of two separate groups 
of chemists who were working in precisely the same field 
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on the same problem and with the same general type of 
materials and who are certainly, therefore, properly con¬ 
sidered as being men skilled in the art at the time of Neely’s 
teaching. One of these groups is the two inventors who 
filed the application which resulted in the Rutherford 
patent. 


THE RUTHERFORD PATENT. 

Rutherford and Miller who were working in the same 
laboratory as Neely and Gardiner, i.e., in the laboratory 
of the Standard Oil Co. of California, filed their application 
about 6 months after the Neely application was filed. 
Neely filed on November 25, 1938 and Rutherford and 
Miller filed their application on May 6, 1939. Rutherford’s 
specification is so strikingly similar to the Neely et al. 
specification that it was clearly prepared by the same tech¬ 
nologists. The Rutherford invention is defined (267P) in 
column 2 on the first page of his patent as follows: 

‘"The present invention involves the discovery that dis¬ 
persion of polyvalent metal salts of sulfur containing 
substituted acids of phosphorus in hydrocarbon oils, 
such as mineral lubricating oil, imparts new, unpre¬ 
dictable and highly desirable properties to the com¬ 
position.” 

The chemical to which Rutherford here refers is the 
same type of thiophosphate which forms one of the com¬ 
ponents of the appellant’s composition. In one of the 
concluding paragraphs of the Rutherford et al. specifica¬ 
tion wherein a broad statement is made of the various 
types of lubricants in which these thiophosphates may be 
used, Rutherford et al. made the following statement: 

“The metal salts of this invention may be added to 
hydrocarbon oils containing other compounding in¬ 
gredients such as pour point depressors, oiliness 
agents, extreme pressure addition agents, blooming 
agents, compounds for enhancing the viscosity index 
of the hydrocarbon oil, corrosion inhibitors and the 
like.” (Emphasis added.) 
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There are two highly significant features about this 
quotation. First, it contains the suggestion that a corro¬ 
sion inhibitor might be used in combination with Ruther¬ 
ford’s thiophosphate. Second, no mention is made of the 
possible use with such thiophosphate of a detergent or 
phenate like that used by Neely. 

The fact that Rutherford suggested that a corrosion 
inhibitor might be used together with his thiophosphate 
confirms the statement made above that the thiophos¬ 
phate is not preeminently a corrosion inhibitor. Actually, 
Rutherford states that insofar as he was seeking to secure 
the same results as secured by Neely, only the one mate¬ 
rial, namely the thiophosphate, needed to be used instead 
of the two materials of Neely. This certainly does not 
suggest that Rutherford’s single material might be used 

in combination with one of Neelv’s materials. 

* 

Rutherford did not include in his list of other addi¬ 
tion agents a single detergent like the phenate of Neely. 
That was not a mere oversight. The reason for such 
omission is the fact that Rutherford’s thiophosphate was 
considered by him to be an entirely satisfactory detergent. 
In fact, he considered his material as performing the same 
function as the two-component material of Neely. 

The Patent Office, however, would contend that the 
thiophosphate of Rutherford is a corrosion inhibitor and 
that the derivative of the oxy-acid of phosphorus of Neely 
is a corrosion inhibitor and that it would, therefore, not 
amount to invention to substitute one for the other. For 
the reasons explained above this is an entirely erroneous 
assumption in view of the teachings of the Neely and 
Rutherford specifications. 

We call attention to the application of Cook and 
Thomas (page 255) which was filed by two workers in a 
competitive laboratory at the time this development was 
taking place. They filed their application on July 11, 1941, 
which was about seven months after the Neely patent 
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issued and just before the Rutherford patent issued. 
Cook and Thomas were working with precisely the same 
addition agent with which Rutherford was concerned. 
They too did not suggest the combined use of their thio- 
phosphate with a phenate or detergent. They, like Ruth¬ 
erford, considered that their thiophosphate was a sub¬ 
stitute for the detergent. 

The Cook and Thomas application is highly important 
for another reason. They discuss at length (page 259) 
what one might expect by the combined use in a lubricant 
of a detergent and a corrosion inhibitor. Their statement 
on this point concludes with the following sentence: “Con¬ 
sequently the use of a corrosion inhibitor in admixture 
with the detergents heretofore employed has proven to 
be ineffective over any extensive period of time as each 
chemical tends to offset the action of the other.” That 
was what Cook and Thomas, skilled workers in the art, 
believed as late as July of 1941, which was three years 
after the Xeely filing date, two years after the Rutherford 
filing date and only a month prior to the issuance of the 
Rutherford patent. The evidence is, therefore, absolutely 
conclusive that at the time when the appellant made his 
invention those skilled in the art instead of being led in 
their experimentations toward the appellant’s combina- 
tion were directed away from such combination. 

SUMMARY OF ARGUMENT. 

Since the present argument is a reply to the brief for 
the Commissioner of Patents, we may summarize our 
reply by stating that the Patent Office is in error in each 
of its contentions which were as follows: 

“1. The Xeely et al. patent discloses appellant’s 
oil base and detergent, and the Rutherford patent dis¬ 
closes appellant’s corrosion inhibitor. 

2. The commercial success relied on by the ap¬ 
pellant relates to specific compounds only and does not 
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show success of the broad range of compounds cov¬ 
ered by the appealed claims. 

3. Appellant has submitted no evidence of actual 
comparisons between the products claimed here and 
those disclosed by the Neely patent. 

4. The idea of combining Rutherford’s corrosion 
inhibitor with the oil base and detergent of Neely is 
obvious and involves no more than routine experi¬ 
mentation.” 


ARGUMENT. 

While it is true that all of the claims have been re¬ 
jected on exactly the same combination of references, it 
does not follow that if any of such claims are unpatentable 
then they are all unpatentable. An inspection of the 
claims shows that there is a wide variation in the scope of 
definition of component B of the composition, particularly 
with regard to the alcohol from which that component was 
derived. This variation in the scope of the claims be¬ 
comes particularly significant when we consider certain 
of the contentions in the Commissioner’s brief such as No. 
2 in the Summary quoted above. 

We shall, however, now take up for consideration in 
the order given the points in the Summary of Argument 
as contained in the Commissioner’s brief. 

1. The Neely et al. patent discloses appellant’s oil base 
and detergent, and the Rutherford patent discloses ap¬ 
pellant’s corrosion inhibitor. 

It is true that the Neely et al. patent discloses appel¬ 
lant’s oil base which contains a detergent and that the 
Rutherford patent discloses an oil which contains one of 
the components of the appellant’s combination. As pre¬ 
viously indicated, however, this argument on behalf of 
the Commissioner would seek to give the impression that 
the Neely patent teaches that a lubricating oil may be 
improved by the addition thereto of a detergent and a 




8 


corrosion inhibitor. As we have tried to explain previ¬ 
ously in referring to the Neely patent, it makes no such 
teaching. The extent of Neely’s teaching is that when 
two specific compounds, namely a phenate and an oxy- 
acid of phosphorus, are combined then a good oil is pro¬ 
duced. Neely did not say that the primary function of 
the phenate was that of a detergent nor did he say that the 
primary function of the phosphorus compound was that 
of a corrosion inhibitor. On the eontrarv, Neelv stated 
that he was unable to offer any explanation of why this 
combination of materials worked. 

Likewise, while the Rutherford patent discloses the 
use in an oil of a material which is one of the components 
of appellant’s combination, Rutherford’s teaching is not 
that his material is a corrosion inhibitor which mav be 
used wherever corrosion takes place, nor does he suggest 
that his thiophosphate is effective to prevent corrosion 
of an oil which contains a detergent as would be implied 
by the argument by the Commissioner. Quite to the con¬ 
trary, Rutherford merely says that by adding the thio¬ 
phosphate to an oil, a good oil is produced and he has no 
idea of the reasons why it works. As pointed out previ¬ 
ously, Rutherford deliberately omitted all reference to the 
possibility of the combined use of his thiophosphate with 
the phenate of Neely because it is the substance of Ruth¬ 
erford's teaching that his thiophosphate had the same 
effect as Neely’s addition agents and that the thiophos¬ 
phate was therefore a substitute for the Neely combination 
of addition agents. Cook and Thomas had the same idea. 

In the present case the situation is not like that which 
would be implied by the Commissioner, namely that at the 
time of the appellant’s invention he found in the store¬ 
house of chemicals a shelf full of chemicals all known to 
be good detergents and another shelf full of chemicals all 
known to be corrosion inhibitors and the further knowl¬ 
edge by the workers in the art that detergents were cor- 
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rosive and that, therefore, if one wished to inhibit the cor¬ 
rosive effect of any of the detergents on the first shelf, he 
merely had to select any of the corrosion inhibitors on 
the second shelf. The Commissioner contends that that 
was the situation and that it was accordingly not inven¬ 
tion to select a particular corrosion inhibitor from the 
second shelf and find that it was particularly effective with 
any of the detergents on the first shelf. As a matter of 
actual fact, the second component or thiophosphate of the 
appellant’s combination is about as good a detergent as 
is the first component or primary detergent of the com¬ 
bination. This is borne out by the data which appear 
in the numerous exhibits of record. This is strikingly 
illustrated by the comparative data which appear in 
Plaintiff’s Exhibit 12 (252E). In the first example, the 
oil and detergent only at the end of 60 hours gave an E 
piston, whereas the oil and thiophosphate gave a C piston. 
In the second example, the detergent effects of the deter¬ 
gent and thiophosphate separately are about the same as 
those in the third example. In the fourth example the oil 
and detergent only gave a D piston at the end of 60 hours, 
whereas the oil and thiophosphate gave a better or C- 
piston at the end of 90 hours. In the fifth example the 
oil and detergent only gave a D piston at the end of 60 
hours, whereas the oil and thiophosphate gave a better 
or C piston at the end of 150 hours. In the sixth example 
the oil and detergent only gave a B- piston at the end of 30 
hours with one ring stuck, whereas the oil and thiophos¬ 
phate only at the end of 210 hours gave a B piston with 
no rings stuck. In the seventh example it so happens that 
the condition of the pistons using thiophosphate only was 
not as good as the piston produced by the use of the oil 
and detergent only. In the eighth example, the piston con¬ 
dition produced by using the oil and detergent only was 
about the same as the piston condition using the oil and 
thiophosphate. All of these data are cumulative in con- 
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clusively showing: that it is impossible to predict accu¬ 
rately what will happen when just one material is used 
as stated by Rutherford, and that the situation becomes 
even more unpredictable when two materials are used in 
combination as so clearly and forcefully stated by Neely. 

2. The commercial success relied on by the appellant re¬ 
lates to specific compounds only and does not show 
success of the broad range of compounds covered by the 
appealed claims. 

As pointed out at the hearing and as clearly supported 
in the Record, the lubricant which was commercialized by 
appellant needed to pass a long series of qualification tests 
before its use was approved by the Army Ordnance De¬ 
partment. The Army was buying oil from a number of 
different sources. It obviously required uniformity of 
product from all of those sources. For all of these reasons 
it was necessary to select a particular combination which 
could be used by all of the oil companies. To say that 
the appellant should have commercialized a large variety 
of combinations, therefore, becomes quite ridiculous. As 
pointed out by the witness Willey, page 48, one of the 
particular merits of the appellant’s combination was its 
suitability for use in a wide variety of base oils manu¬ 
factured by a large number of major oil companies so that 
it was possible for all of these companies to supply the 
Army Ordnance Department with the same lubricant which 
passed the qualification tests. 

As pointed out at the hearing, the molecular struc¬ 
ture of the materials which comprise component B of the 
appealed claims is roughly divisible into three radicles: 

(a) The acid radicle; 

(b) The metal radicle; and 

(c) The organic radicle or alcohol from which the 
ester was made. 
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There is no wide variation possible in the acid radicle 
since it is in each instance identified as an acid of phos¬ 
phorus. Wide variation in the type of metal used is pos¬ 
sible and as an indication of the different metals which 
have been found suitable, reference may be had to Ex¬ 
hibit 9, which shows the effect of various metals in the di- 
thiophosphate salts. The metals which are there shown 
as effective include barium, bismuth, calcium, cobalt, mag¬ 
nesium, manganese, nickel, tin, zinc and lead. There is 
likewise a possibility of varying widely the organic sub¬ 
stituent or the alcohol from which the ester is produced 
and data on this point are shown in Exhibit 8, which gives 
the effect of the use of various alcohols in the manufac¬ 
ture of the dithiophosphates. The alcohols there listed 
are methyl-cyclohexyl; lauryl; methyl-amyl; capryl; com¬ 
mercial C15 alcohol; a mixture of capryl and methyl-cvclo- 
hexyl; a mixture of capryl, cyclohexyl and propyl-cvclo- 
hexyl ; a mixture of methyl-amyl, capryl, and methyl-cyclo¬ 
hexyl; a mixture of capryl, cyclohexyl and propyl-cvclo- 
hexyl; 2-ethyl hexyl; hydrogenated commercial dipentane 
monomethylol; di-iso butyl carbinol; commercial C9 alco¬ 
hol; and a mixture of capryl and oleyl alcohols. This is 
truly a wide variety of different alcohols and it is believed I 
that it represents a sufficient number of species to justify 
the allowance of generic claims. 

3. Appellant has submitted no evidence of actual com¬ 
parisons between the products claimed here and those 
disclosed by the Neely patent. 

In the first place, we do have of record a comparison 
between the Neely type lubricant and a lubricant of the 
appellant. The data from tests making this comparison 
are given in Exhibit 7 (p. 252). Dr. Smith’s testimony 
with regard to that Exhibit is found on pages 63 to 68. At 
the middle of page 66 Dr. Smith states that it is a com¬ 
parison between these two types of lubricants. At the 
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bottom of page 67 and at the top of page 68, compositions 
Nos. 6 and 7 on Exhibit 7 are identified as of the Neely 
type, whereas composition No. 8 represents the appel¬ 
lant’s type. It will be noted that the two compositions are 
identical except that whereas Nos. 6 and 7 use a phosphate 
or oxv-derivative of an acid of phosphorus, No. 8 uses a 
thiophosphate or the type of material used by appellant. 
In the Neely patent Neely gives data with regard to the 
combined use of calcium cetyl phenate and calcium cetyl 
phosphate. It is true that we did not compare such a 
combination with the appellant’s lubricant. The reason 
why the particular combination of addition agents repre¬ 
senting the Neely lubricant was selected for comparison 
with the appellant’s lubricant was explained by Dr. Smith 
in his testimony, page 82. At that place Dr. Smith pointed 
out that prior to the preparation for the trial of this case 
tests had already been run on a number of the composi¬ 
tions shown in Exhibit 7 and that it was, therefore, the 
logical program to complete the full series of tests on the 
compositions already studied rather than to begin an 
entirely new series of tests on different compositions. 

As pointed out at the hearing, when we came to the 
preparation of this case, the question arose as to whether 
tests should be run on the specific example given by Neely 
for the purpose of comparing its performance with the 
combination claimed by appellant. The running of a test 
is an expensive and time-consuming operation. Most of 
the tests for which data are given in the exhibits required 
the operation of an engine for a period of 10 days with 
intermediate shut-down periods for complete dismantling 
and inspection of the engine. There are literally hundreds 
of such tests reported in the Record. The equipment 
available in this country in which such tests may be made 
is quite limited. A certain amount of such testing equip¬ 
ment, that is the test engines, must be used continuously 
for commercial purposes. When we, therefore, came to 
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consider whether additional tests should be run on Neely’s 
specific example for purposes of comparison with the ap¬ 
pellant’s combination, it was decided that such tests were 
not necessary and it is believed that that decision was 
sound. We have of record the fact that the appellant’s 
combination in competition with all of the other available 
addition agents nevertheless was used in more than 50% 
of the heavy duty motor oils used by the U. S. Army. This 
data was given by the Petroleum Administrator for War, 
Plaintiff’s Exhibit 3, pages 250 and 251. And in Plain¬ 
tiff’s Exhibit 2, page 249, it is shown that that use amount¬ 
ed to more than three hundred fifty million gallons of 
finished oil. That data is believed conclusive on the point 
that the appellant’s composition is superior to the Neely 
composition. That showing of commercial use wherein 
each oil had to comply with strict government specifica¬ 
tions is believed to be far more conclusive than any tests 
which might have been conducted in the equipment and 
time available. This is another instance where in the ap¬ 
praisal and evaluation of this invention we must approach 
the problem with a practical viewpoint. 

4. The idea of combining Rutherford’s corrosion inhibi¬ 
tor with the oil base and detergent of Neely is obvious 
and involves no more than routine experimentation. 

This contention like all of the other contentions on 
behalf of the Commissioner is based on an interpretation 
of the teaching of the Neely patent which is far broader 
than is the actual teaching of the patent. As stated above, 
the entire teaching of Neely is that when two separate 
chemicals, namely a phenate and a derivative of an oxv- 
acid of phosphorus, are combined, a good oil is produced. 
Neely very carefully goes on to state that he does not 
understand how those materials cooperate and he is not 
able to give any explanation of why they do cooperate. 
Rutherford makes the same statements. Rutherford and 
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his co-inventor were co-workers in the same laboratory 
with Neely and his co-inventor. Yet when Rutherford filed 
his application he carefully avoided stating that his addi¬ 
tion agent could be used to advantage in place of one of the 
chemicals of the Neely combination. The substance of 
Rutherford’s teaching is that his thiophosphate is to be 
used as a substitute for both of the chemicals of the Neely 
combination. Cook and Thomas who were working with 
the very material with which Rutherford was working 
suggested the same thing. They said further that a cor¬ 
rosion inhibitor should not be used in combination with a 
detergeiit, i.e., the phenate of the Neely combination since 
the two materials would each defeat the purpose of the 
other. 

This fourth and principal contention on the part of the 
Patent Office is, therefore, unsound for two reasons: 

(a) Since Rutherford’s teaching was that his thio¬ 
phosphate should be used in place of the entire Neely com¬ 
position, it is improper to say that by routine experi¬ 
mentation one would substitute Rutherford’s material for 
one of the Neely chemicals; and 

(b) i To the extent that Rutherford’s material is a 
corrosion inhibitor, the thinking of those skilled in the art 
at the time the appellant made his invention was that a 
corrosion inhibitor should not be used in combination with 
a detergent since each tended to defeat the function of 
the other. 

The foregoing points out very clearly that all of the 
teaching and all of the thinking of those skilled in the art 
was away from the combination which was hit upon by 
the appellant and that he was, therefore, not a mere routi¬ 


neer. 
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CONCLUSION. 

It is believed unnecessary to cite previous decisions of 
this Court and of other Courts in support of our conten¬ 
tion. It is believed that we have clearly shown that the 
appellant Asseff has produced a composition which would 
not have been produced by anyone following the sugges¬ 
tions of the prior art. The prior art suggestions instead 
lead away from this combination. Even if the fact of in¬ 
vention were not conclusively established, it has been es¬ 
tablished sufficiently so that the overwhelming commercial 
success should tip the scales in favor of the appellant. 

Respectfully submitted, 

Almost S. Nelson, 

604 Warner Bldg., 

Washington, D. C., 

Solicitor for Appellants, Peter A. Asseff 
and The Lubri-Zol Corporation . 

Oscar C. Limbach, 

Oberun & Limbach, 

909 Leader Bldg., 

Cleveland 14, Ohio, 

Of Counsel. 
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©mteb states Court of Appeals 

FOR THE DISTRICT OF COLUMBIA CIRCUIT 

Appeal No. 9731 

Peter A. Asseff ani> The Lubri-Zol Corporation, 

APPELLANTS 

V. 

Lawrence C. Kingsland, Commissioner of Patents, 

APPELLEE 


APPEAL PROM THE JU DOME'S T OF THE DISTRICT COURT OF 
THE UNITED STATES FOR THE DISTRICT OF COLUMBIA 


REPLY BRIEF FOR THE COMMISSIONER OE PATENTS 

IHTBODUCTIOtf 

In accordance with permission granted, by the Court 
at the hearing of this case, the present brief is filed in 
response to the reply brief filed by the appellant and 
served on counsel for the appellee on December 13, 
1948. A considerable portion of the appellant’s reply 
brief merely reiterates arguments which were pre¬ 
sented in his original brief and in his oral argument, 
and which are thought to have been sufficiently an¬ 
swered in the original brief and oral argument on 
behalf of the appellee. The following discussion will 
accordingly be confined to the four points listed on 
pages 6 and 7 of appellant’s reply brief. 

(i) 
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ARGUMENT 

1. The Neely et al. patent discloses appellant’s oil 
base and detergent, and the Rutherford patent dis¬ 
closes appellant’s corrosion inhibitor. 

This proposition is stated in the trial court’s find¬ 
ings of fact numbers 3 and 4 and accordingly should 
be accepted here if there is substantial evidence to 
support itj It is also in accordance with the express 
statements of appellant’s counsel in his brief before 
the Board of Appeals (151, 152), 1 wherein it was said 
that 4 'Neely discloses a three-component lubricant. 
The oil base and detergent which he discloses are the 
same as used by the applicant. * * * The patent 

to Rutherford discloses the use as corrosion inhibitors 
generally of the thio compounds which form one com¬ 
ponent of the applicant’s composition.” The testi¬ 
mony of the appellant’s witness Smith (78, 79) is 
clearly to the same effect. Under these circumstances 
the appellant’s belated contention on page 6 of his 
reply brief that this proposition is in error cannot 
well be accepted. 

Appellant now relies upon the allegation that Neely 
does not say in so many words that his metal phenates 
act as detergents and his phosphorous-oxygen com¬ 
pounds as corrosion inhibitors. It is not seen that 
this is material. It is well settled that a patentee 
need not understand the scientific principles on which 
his invention operates (Smith v. Hall, 301 U. S. 216; 
DeForest Radio Co. v. General Electric Co., 283 U. S. 
664). 


1 Numbers in parenthses refer to pages of the joint appendix. 
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Moreover, it is submitted that Neely did understand 
that his metal phenates acted as detergents. A de¬ 
tergent as defined in appellant’s application (89) is 
a material “which when added to a hydrocarbon 
lubricating oil will reduce the amount of deleterious 
deposits formed in an internal combustion engine 
when the oil is used as a crankcase lubricant.” These 
deposits, as stated on page 1 of appellant’s main briefJ 
are “decomposition products of the oil.” It follows 
that anything which will inhibit decomposition of the 
oil is a detergent within the meaning of appellant’^ 
application. Claim 7 of the Neely patent calls foij 
“a metal phenate in an amount sufficient to inhibit) 
deterioration of the oil.” This statement clearly in¬ 
volves a recognition of the fact that the metal phenates 
inhibit the breaking down of the oil and hence are 
detergents. 

While Neely does not expressly state that his oxy- 
phosphorous compounds inhibit corrosion, he does; 
state that his product permits longer operation of 
engines without overhauls required by “corrosion of 
bearing metal alloys” (Neely, page 1, column 1, lin^ 
52 through column 2, line 4). He thus realizes that 
his product contains a corrosion inhibitor and since 
he relies on the metal phenates as detergents, it is 
reasonable to suppose that he considered that the corf 
rosion inhibiting action was due to the oxy-phosphoi 

i 

rous compounds. 

Similarly, in the Rutherford patent (page 2, column 
1, line 4 to 16) it is specifically stated that one of the 
advantages of the sulfur-phosphorous compounds dis- 
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closed is “low corrosivity as respects the chemical an- 
tion of the compounded oil on bearing metals.” In 
view of this statement it is not clear how it can suc¬ 
cessfully be contended that Rutherford did not know 
that he had a corrosion inhibitor. 

Accordingly, even if it be held that the proposition 
under consideration requires that Neely should have 
known that his metal phenates were detergents and 
his oxy-phosphorous compounds corrosion inhibitors, 
and that Rutherford should have known that his sul¬ 
fur-phosphorous compounds were corrosion inhibitors, 
still, the record contains ample evidence to support the 
proposition. 

2. The commercial success relied on relates only 
to specific compounds. The appellant’s reply brief 

• does not appear to deny this, but merely seeks to ex¬ 
plain it on grounds of expediency. The reason, of 
course, is not material; the fact is simply that, for 
whatever reason the vast majority of the compounds 
covered by the claims have not been shown to have 
commercial value, and that the arsenic compounds so 
covered were clearly not thought to have such value 
(77). 

Appellant’s attempt to argue by analogy is not con¬ 
vincing in view of his position that the results in 
this field are unpredictable. Since the real basis on 
which appellant seeks a patent is the alleged attain¬ 
ment of an unexpected result he should at least show 
that this result is obtained in all fields covered by his 
claims. 

3. There is no evidence of comparative tests between 
appellant’s compositions and those of Neely. This 
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was conceded by appellant's witness Smith (80, 8i), 
and is conceded in appellant's reply brief, page 12, by 
the statement “It is true that we did not compare such 
a combination [as Neely's] with appellant's lubri¬ 
cant". As was held by this Court in Blanchard v. 
Ooms, 80 TJ. S. App. D. C. 400, 153 F. 2d 651, sifch 
a comparison is a minimum requirement where un¬ 
expected superiority over prior art is relied on as a 
basis of patentability. The reasons why such a test 
was not made are not thought to be material. 

4. The idea of combining Rutherford’s corrosion 
inhibitor with the oil base and detergent of Neely is 
obvious and involves no more than routine experi¬ 
mentation. 

This is the proposition on which the case turns. 
Two tribunals of the Patent Office as well as the trial 
court, have decided it adversely to the appellant’s con¬ 
tention. Appellant's reply brief presents no rjew 
arguments on this point and it therefore seems un¬ 
necessary to add to what has already been said in 
appellee's original brief. 

conclusion 

It is submitted that the decision of the trial court 
is fully supported by the record and that it should be 
affirmed. 

Respectfully submitted. 

W. W. Cochran, 

Solicitor , United States Patent Office, 

Attorney for Appellee. 

E. L. Reynolds, 

Of Counsel. 

December 1948. 
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